MAOY COII p.n. IIunepoBka bajamosckoro paiona

PACCMOTPEHO COI'JTACOBAHO
PykoBoautens HIMO EM/] 3aMecTUTeNb AUPEKTOpPA MO
YBP
lNanaeBa E.T'. Axoinb3uHa E.A.

[Tpuxaz Nel ot «29»08.2023r. «29»08.2023 1.

daHgvHa CeeTnaHa AnekcaHapoBHa
(Da Hﬂ'M Ha C=RU, OU=[upekTop LUKOnbI,
O=MAOY COL p.n. NMuHepoBka
C BeTn a H a BanaloBckoro paiioHa, CN=baHauHa

CseTnaHa AnekcaHapoBHa,
AneKcaHApoBHaS; Hgms "
PABOYAJ ITPOI'PAMMA

(ID 540061)

yueOHoro npeamera «buoJsiorusi. ba3oBbiii ypoBeHb»

st ooyuarommxest 10 — 11 xmaccoB

p.n. IlunepoBka 2023 roa



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY JIJIst
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COAEp)KaHUSA, pE3yJNbTaTOB OOydeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEeUECKOTro oOrmiecTBa. COrTacHO Ha3BaHHBIM TOJIOXKEHUSM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpamMma no Ouosioruu Aa€T MpencTaBiIeHHE O 1eNAX, 00 00IIel cTpaTeruu
oOy4eHMs, BOCHHTAHUS M pPa3BUTHUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeameta «buonorusy, onpenenser o0si3aTeNbHOE MPEMETHOE COJIEPIKaHUE, €TO0
CTPYKTYpYy, pacmpeieleHue 1o pa3aeiaaM H  TeMaM, pPEKOMEHAYEMYIO
IIOCJIEI0BATEIbHOCTh U3YUYEHUs Y4eOHOTO MaTepuaja ¢ yY4ETOM MEKIIPEIMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKKA 00pa30BaTENIBbHOIO MPOLECCca, BO3PACTHBIX
0COOEHHOCTEN 00yYarOIUXC.

B nmporpamme mo OHONOTHMM TaKKe YYHTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no Ouonoruu (10—11 kmaccel, 6a30BbIil ypOBEHb) peann30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANpPABICHHOCTh Ha pPa3BUTHE 3HAHWUW, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHUECKOTO MBIIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >XKM3HH W OEpEeKHBIM OTHOIIEHHUEM K OKPYXKAroMIed MPUPOAHON Cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOCHHMH KMBBIX CHCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTPaMMe MO OMOJIOTMH YJEICHO BHHMAaHHE HCIIOH30BAHHIO
MOJTyYEHHBIX 3HAHWIA B MOBCEAHEBHON JKU3HM JJIsI PELICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOM JAESTENBHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpasi mpeamnojaraeT ¢GopMupoBaHHe Yy OOydarOIIUXCs
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero oOmero oOpa3oBaHUs 3aHUMAET BAKHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTaBICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro ooOpasza
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAKKe JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne omosorun odecrneyuBaeT yciaoBus Uil GOpMUPOBaHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE TOJIOKEHUS O NpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NpPOrpaMMe IO
OMOJIOTHH.

Otb60p conepkanust yueOHoro mnpenmera «buonorus» Ha 6a30BOM ypOBHE
OCYILECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH,  CIHOCOOCTBYIOUIMX  T'yMaHH3alUu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE COJEp>KaHUS y4yeOHOro MaTepuana B IPOrpaMMme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3ydenus yuebHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIUMHUCSA 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra © IPUHOOPETCHUE YMCHHI
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTrxeHnue 1enu u3ydeHus ydyeOHoro npeaMera «buonorus» Ha 6a3zoBoM
YpOBHE 00€CTIIEYMBACTCS PEIICHUEM CISAYIONTUX 3a/1ay:

OCBOCHHE OOYYAIOIIUMHCS CHUCTEMbl 3HaHUUA O OHMOJOTHMYECKHUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHue Yy OOy4YarOIIUXCA MO3HABATEIbHBIX, MHTEIUICKTYIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TOJXOJOB K M3YyYEHHUIO >KUBBIX CUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy OOyd4aromuxcsi O0OIIed KyJIbTypbl, (PYHKIIMOHAIBHON
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3yYCeHUH OMOJIOTHH;

dbopmupoBaHre y OOYyYalOIUXCS YMEHHMHM WJUTIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHUS YEJIOBEKOM >KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHWM IS TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

npUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHHM B TIOBCETHEBHOM JKM3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpeagnero obmero oOpaszoBanusi «buonorusi», uzydaemass Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenust 6uosoru Ha 6a30BOM ypOBHE CPEAHETO 001Iero 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hemenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBA3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOpMUPOBAHMM COBPEMEHHOM HAy4yHOU KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl o3HaHUs KUBOM NPUPOILI (HAOII0ICHHE, SKCIIEPUMEHT, ONKUCAaHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHE padoThI:

[Ipaktuueckass pabora Ne 1. «Mcmonp3oBaHHME pa3IMYHBIX METOJOB IpHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Kusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydenus: ouonorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHCTEM M WX pazHOooOpasue. YPOBHU OpraHU3aIui OMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxembl: « OCHOBHbBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3aIIU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KJIETKH. XHUMHUYECKUE DJIEMEHTBhI: MAaKPOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEPAIbHBIX BEIIECTB B KieTke. [logmepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHne 0eaKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



depMeHThI — Onosiornyeckue Katanu3atopbl. CTpoeHue pepMeHTa: akTUBHBIM
HeHTp, cyoOctpatHas crnenuduunoctb. Kodepmentsl. Butamunbl. Otnnuus
(epMEHTOB OT HEOPTaHUYECKUX KAaTaIM3aTOPOB.

VYraeBoasl: MOHOcaxapuabl  (IJI0Ko3a, pubo3a H  J1e30KCUpu003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOJOB.

Jlununel:  Tpurauuepuasl, GocPorunuabl, crepouasl. [ uapoduIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunosesie kucnotel: JIHK wu PHK. Hyxkneotuasl — MOHOMEpHI
HyKJ1eMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOACHCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Krerka kak nenocTHas >kuBasi cucteMa. O0IIre Npru3HaKky KJIETOK: 3aMKHYTas
HapykHas memOpana, moiekynsl JIHK kak reHerudeckuil ammapar, cuctema
CUHTE3a OelnKa.

Tunsl KJIETOK: JyKapuoTHYecKas U MpokapuoTnuyeckas. OcoOEHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranHouasl kietku: JIIC, anmmapat Ionbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKHA. QyHKIIUN OPraHOMI0B KIIETKU. BKitoueHus.

Anpo — perynsatopHbiil LeHTp KieTku. CTpoeHue snpa: sigepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. lInelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Hunarpammelr:  «PacrnpenesieHue XUMHYECKHX DJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.

Tabmupl u cxemsl: «llepuonnyeckas TabiMIa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sapa KIEeTKN», « Y TIeBOAbD, «JIMIuasD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHUE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NIpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora No 1. «M3yueHue KaTalIMTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabora Ne 2. «/3ydeHue CTpPOEHHsSI KJIETOK PACTCHHU,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelecTB, WM METaboIu3M. ACCUMIIIALMS (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHbiid. Poibs hepMeHToB B
oOMEHE BEIIeCTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBas (a3pl (orocuHTe3a. Peakuuum
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIMICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCHUHTE3UPYIOIIHEe OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMEeH B KJeTKe. PaciieruieHue BeEIIecTB, BBIICJICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxeHnune m ero Buubl. KHCIOpOOHOE OKHUCIIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu MarpuuHoro cuHTe3a. ['eHermueckas wundopmauus u JHK.
Peanuzanus reHetmdeckoil uHpopManuu B KIETKE. | €HETHYECKUM KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3Hu — BUpYycChl. McTtopus otkpsitus Bupycos (. .
WBanoBckuii). OCOOCHHOCTH CTPOCHHSI UM KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHEHHs] BUPYCHBIX 3a00JI€BaHUI.

JleMoHCTpanuM:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunsl nuranusy, «Metabonuzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u (PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Koy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: moxaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. PazmMHOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii 1IUKI, WM KU3HEHHBIM UK KieTku. MHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli W TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — mMuto3. Ctaguu muto3a. IIpoueccsl, nmpoucxonsdimye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemast rubenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrosoe U nosuoBoe. Buabl 6ecnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Craguu meriosa. IIpomeccel, mpoucxonsmyue Ha CTagusxX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mpoiiecc 0Opa30BaHUsS TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SMYHUKUA. OOpa3oBaHHWE W PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHUOHANBHOE  pPa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTaHWU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIE
YPOJACTBA.

Poct u pa3Butme pacteHuil. OHTOreHE3 LIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpt u  cxembl: «DOpMBI Pa3MHOXKEHUS OpPraHU3MOB», «JIBolHOE
OIUIOJIOTBOPEHUE y MLBETKOBBIX pACTEHUW», «BereraruBHOE pa3MHOKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meiiosy, «IIpsMoe U HenmpsiIMOe pa3BUTHE», «l 'aMeTOreHe3 y MJIECKONMUTAIOUINX U
4eIoBeKa», «OCHOBHBIE CTaAUN OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHUKPOIPENAPATHI «CriepmaTo3ou sl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpElIKa JIyKa», MarHUTHas MOJEJb-alIuinKanus «JleqeHue KIeTkw», MOJAENb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGopatopHas pabora Ne 3. «HaOmtomeHue muTOo3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopHas pabdora Ne 4. «/3ydeHue CTpoeHMs TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[IpeaMmet u 3agaun reHeTUKU. VcTopust pa3BUTHSA TEHETUKU. POJIb IUTOJIOTHHI
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKui). (OCHOBHBIE TI'€HETUYECKHE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTHU HACJICJOBAHMUS MPU3HAKOB, yCTaHOBJEHHBIE I'. MeHenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THOPHUAOB IIEPBOTO
nokoyieHusA. IlpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaclelI0BaHUs
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanme. Vcrnoap30BaHue aHATU3UPYIOLIET0 CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacieaoBaHue Tmpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enernka mona. XpOMOCOMHOE OIpEAEIICHUE MOJia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI N3MEHUNBOCTH: HEHACIIEICTBEHHASA U HACJIEICTBCHHASI.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrtBenHasi, Wi TeHOTUNMYECKas, W3MEHUYMBOCTb. KomOMHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAJOB B HacliecTBeHHOM n3meHunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetnka yenoBeka. Kapuortum dyenoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIPEICIICHUE TEHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHUMMBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmumet u cxembl:  «MOHOTMOpHIHOC  CKpCIIMBAaHUE W €r0
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpumHoe  CKpeluMBaHHE,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIUIEHHOTO0 ¢ IojoM», «KapuoTumbl 4YeloBeKa W KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeTU-anIIUKauu «MOHOTHOPUAHOE CKpPELIUBAHUE,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepexpécr



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 5. «M3yueHue pe3ysnbTaToB MOHOTHUOPUAHOIO U
JUTHOPUHOTO CKPEIIMBAHUS Y IPO30(PUIIbl HA TOTOBBIX MUKPOITpENapaTaxy.

JlabopaTtopHnas pabota Ne 6. «M3yuenne MoanbUKaIMOHHON W3MEHUYUBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTanuil y Ipo30(Quiibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBlieHHE€ W aHaJIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuysi Kak HayKa M IPOLECC. 3apOXKICHHE CEJIEKIMU U JOMECTHKAILUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI IPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeJIEKIIMU. MaccoBbI U MHAMBUAYAJIbHbII OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpemnBaHue — HUHOpuAMHr. Yucras nuHUsA. CKpellMBaHWE YHUCTHIX JIHHHM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

buorexHoyorus Kak OTpacip NpPOW3BOACTBA. ['€HHAs WHXKEHEpHs. OTarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojornueckue W dTudeckue  mpodmempl. MO —  reHeTuyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauumu:

[Toptpers: H. M. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
NBaHOB.

Tabmupl u cxembl: Kapta «LIeHTpbl NPOUCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHui», «[lopoasl 1oMamHuX )KUBOTHBIX», «COpTa KyJbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«[Homumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTOuHBIE KYIBTYpHI H
KJIOHHpOBaHue», «KOHCTpyHpOBaHKE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MYJISDKU TJI0JI0B U KOPHETJIOAOB JUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHUi, repdapuil «CenbCKOX03sIICTBEHHbBIE PACTECHUSI.



JlabopaTopHble M NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHbIE METOABI M JOCTUKEHHUS CEJEKIHH pAcTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO34KCTBO, JIaDOpaTOPHIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIJIACC

Tema 1. DBoJIIOIIHOHHAS OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPUU. OBOIIOLMOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBugerenbcTBa H3BOMIONUU. [laneoHTONOTHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOACTBA M pa3Myusi AMOPHOHOB PpAa3HBIX BHUJIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomononHas teopuss Y. JlapBuHa. IlpeanochUikM BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosroruu (CTD) u e€ OCHOBHBIE TOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JIBrkymye cuiibl ((pakTopbl) BONIONUU BHUJIOB B Mpuponae. MyTallmOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIii oTO0Op — HampaBisoommii ¢gaktop sBojonun. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OpPraHu3MOB KakK pe3yjbTarT 3BoJoIuu. [IpumMepsl
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

Bun wu BumoobOpaszoBanme. Kpurepuu Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakpooaBomorusi.  @opmbl  dBoOJOIMK:  (DUIIETUYECKAst, JIUBEPTrEeHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxneHue oT HecneuuaIu3upoBaHHBIX MpenkoB. [Iporpeccupyromias
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. JIununei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmue! u cxembl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiey, «3apoAbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB PAaCTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopynoBaHHe: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMHU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIC HAIPABICHUS BOJIIOIUNY, 0O0BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapta Mupa, Kouiekuus «POpMbl COXPAHHOCTHU
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 1. «CpaBHeHHE BHUJOB IO MOPQPOJIOTHYECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue mMpUCIOCOOJICHHOCTH OpPTaHW3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTABICHHUS O 3apOXKIACHUM >KU3HU. HayuHble runoress
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLINMA. AOHOTEHHBIM CHHTE3 OpraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUPOBAaHUE OCHOBHBIX TPYIIT AKUBBIX OPTraHU3MOB.

Pa3Butne xu3Hu Ha 3emie mo 3paMm U nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo301ckass 3pa u €€ mnepuoabl: NaJCOr€HOBBIA, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KJIMMara M TeO0JOTMYecKUX IporeccoB. OCHOBHBIE 3Tambl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [T0siBIIEHHE, pacliBET U BBIMUPAHUE TPYII AKUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHpAa KakK OTpakeHHe 3BOOUUUA. (OCHOBHBIC
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHMS YelIoBeKa. AHTPOIIOJIOrus Kak Hayka. PasButue npeacraBieHuil o
IIPOUCXOXKJIEHUN uYesloBeka. Meroabsl H3ydeHus aHTponoreHesa. (CxonacTBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxymue  cunsl  (paxTopsn) aHTPOIIOTEHE3a. Hacnencreennas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa/IUM U BETBU HBOJIIOLMHU YEIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenmoBeueckue  packl. OcHOBHblE  OOJBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. . Omapun, C. Muwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel n cxeMmbl: «Bo3nukHoBenne CoaHEUHOH cHCTEMEBI», «Pa3Butune
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHasi cCHCTeMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  mysiku  «lIpoucxoxaenue  4yeynoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUIN.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

[TpakTrueckast pabora Ne 1. «M3yueHne MCKOMaeMbIX OCTATKOB PACTEHHUM U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «DBOJIOLHSI OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KpaeBEAUYECKUI My3€el).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoNorus Kak HayKa. 3alaud U pa3feibl SKOJOTHH. MeTObl SKOJIOTMYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUs OPraHW3MOB: BOJHAsA, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue Qakropsl. Kiaccudukamus 3KoJIOrHUEeCKUX (HaKTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (paxTopbl: CBET, TEMIEPATypa, BIAKHOCTb. DOTONEPHOIU3M.
[Ipucnocobnennsi OpraHu3MOB K  JIEUCTBUIO  a0MOTHYECKMX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue paxktopsl. Buasl 6MOTHYECKUX B3aMMOJCHCTBHIM: KOHKYPEHIIHS,
XUIIHUYECTBO, cCUMONO3 U ero (opmel. Ilapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTPaIHU3M.
3HaueHHe OMOTHMYECKHMX B3aUMOJEUCTBUI i1 CYLIECTBOBAHUS OpPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTepUCTUKH mnomyssiquu. OCHOBHBIE —MOKa3aTenau
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIEHHOCTH MOMYJISIUU U €€ perysuus.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxemsl: kapra «lIpupoaHbie 30HbI 3eMiuan», «Cpenbl OOUTaHMS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtophnas pabora Ne 3. «Mopdonorudeckue 0COOEHHOCTH PAaCTEHUHN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BausiHue cBera Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISAIIUNA pPa3HBIX BHIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3sMoB — OuoleHo3. CTpykTypbl OHOLIEHO3a: BUIOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DkoJyoruueckne CcuctemMbl (d9kocuctembl). l[lorstue 00 »skocucreme u
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BElIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OCHOBHBIE TIOKa3aTEIM SKOCUCTEMBI: OHomacca, MPOAYKIHS. DKOJIOTHUYECKUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U pEK. DKOCUCTEMA XBOWHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBIL. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak ¢dakTop ycToWuuBoCcTH »dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Vuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiipl, cocTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelmeCTB U OMOT€OXUMUUYECKUE LUKIIBI JIEMEHTOB (yIiiepoa,
a3ota). 30HAIbHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTPOIIOTeHHbIE U3MEHEHUS B Onocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyiiecTBoBaHMe NMPUPOJIbI U yenoBedyecTBa. CoxpaHeHue 6Mopa3Ho0Opa3us
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBJICHUS
MPUPOIHBIMUA PECYPCAMU U UX UCIONb30BaHue. JlocTHKeHUs: OMOJIOTUN U OXpaHa
PUPOJIBL.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubl n cxembl: «llumessie Henn», «bUONEHO3: COCTaB U CTPYKTYpPa»,
«IIpuponnbie coolmiecTBay, «llenmu nutanusy, «IKoIOTHYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BO», «llouBa — BaKHEMIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriiepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaenb-anrumkanus «Tunudaeie OHOIEHO3b», TepOapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, NIPUHAAJIEKAIINE K Pa3HbIM JKOJOTMYECKHMM TpYIaM OJHOTO BHUJA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIETO
OBPA30OBAHIA

Cormacno ®I'OC COOQO, ycraHaBiIMBarOTCA TpeOOBaHUS K pe3yibTaTam
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS mpeaMera «buomorusp»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONIME: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUS Mpeamera «bruomorus» JOCTUTaroTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHOro mpeamera «buomorusy»
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CIIOCOOHOCTH 00 y4aromUXCs PyKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA M OMNbITA JICITEILHOCTH B MPOIIECCE peaU3alli OCHOBHBIX HAIlpaBJICHUN
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOr0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON TIO3UITMU 00YJaIOMIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHUTYIIMOHHBIX TpPaB W OOS3aHHOCTEH, yBaKCHUE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TIPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHUHU YYCOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEEATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YYUTHIBaTh B CBOMX JIEHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIeH C Pa3HBIMHU YOCKICHUSAMH, KYyJIbTYPHBIMU IIEHHOCTSIMHU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IPU OOCYXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOUN JAEATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPAKIAHCKON UIEHTUYHOCTH, TaTPUOTU3MA,
YBaXCHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU nepen PoauHoi, ropaoctu
3a CBOM KpaH, CBOXO POJHHY, CBOW SI3bIK M KYJbTYpPY, MPOIUIOE W HACTOAIIECE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACJIEIUIO U MaMSITHUKAM MPUPO/IBI,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCUMCKHUX YYEHBIX B CTAaHOBJICHHUE H
pa3BuUTHE OWOJOTHM, TOHMMAaHUS 3HAYCHUS OHOJOTMHM B ITIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaenHas yoexxaEHHOCTh, TOTOBHOCTh K CIIyKeHUIO MU 3amute OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUNCKOT0 HAPOIA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEGHUBATh CHUTYaIlMI0 U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHPY, BKIOUas JCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHMIO B Pa3HbIX BHJAAX HCKYCCTBA, CTPEMJICHHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuyeckoro BoCcHUTAHMS, (POPMHUPOBAHUS KYJbTYPbI 310POBbS M
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NOHMMAaHHWE M pealu3alys 3J0pOBOTO U 0e30macHOro obpasza >KU3HH
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE [EHHOCTH TMPaBWI WHIUBUAYAJbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE TIOCIEJCTBUNA U HENPUATHUS BPEAHBIX NMPUBBIUEK (YHNOTpeOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

FOTOBHOCTh K AaKTUBHOW JESATEIBHOCTH TEXHOJOTHUYECKOW W COLHMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3iudHbIM cepaM MpoPecCHOHAIBHON AESATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHMIO W CaMOOOpA30BAHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEecO00pa3HOe OTHOUIEHHWE K MPUPOJE KaK HCTOYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

MOBBIIICHUE YPOBHS DKOJOTHYECKOW KYJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHMUSI TIOCTYNKOB W OILIGHKM WX BO3MOXHBIX TOCHEACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TrJI00aJbHOTO XapaKTepa SKOJOTMYECKUX NpoOsieM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh NPHUOOPETaeMble TPU HU3YYCHUH OHOJIOTHH
3HaHUS W YyMEHUs TpPU peEeHIeHUd MpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocucTeM, orochepsr);



AKTMBHOE HENPUATHE JEUCTBHM, MPUHOCAIIMX BpEX  OKPYXKarolIeu
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4HUE Pa3BUTOrO SKOJOTUYECKOIO MBIIUIEHHUS, YKOJIOTHYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHON, KOMMYHHUKAaTUBHON M COLIMAIBHON
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOM JIEATEIbHOCTH 3KOJIOTUYECKON
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YMTATEJIBCKOW KYJIBTYpbl KakK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMAaHUE chenupuKku OHOJOTUM KaK HayKd, OCO3HaHMS €€ poiu B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOieM
COXpaHEHUs IPUPOAHOIO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTH OMOJOTHHM AJI1 COBPEMEHHOM LMBUIM3ALUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBI  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsIeM U
o0ecrieyeHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHUIO,  PAlMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OHOJIOTUYECKUX 3HAHUI B LEAX
NOBBIIICHUSI OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydarommxcs, GopMHpyeMOil
pU U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYUIHOCTH METOAOB IMO3HAHMUSI, MUCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh IMOJy4YaeMble 3HAHHUA JJIs aHaiu3a |
OOBSICHEHHSI SIBICHUIN OKpPYKAIOIIET0 MUpPa M MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTUYECKHE 3HAHUSA MJIs
peleHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalINAX;

OCO3HAHHWE LIEHHOCTU HAyYHOW JAESTENbHOCTH, T'OTOBHOCTH OCYIIECTBIISATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHINBUAYAIbHO U B IPYIIIIE;



FOTOBHOCTh W CIIOCOOHOCTh K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MMOTPEOHOCTIMU.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOEHUs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEHU(PHUKY METOJIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaOMIOEHHWE, HM3MEpPEHUE, OKCIEPUMEHT U JPYrux),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHMS W  yHUBEpCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MetanpeameTHble pe3yiabTaTbl OCBOEHHUS IMPOrPaMMbl CPETHETro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAIbHBIMH yueOHBIMU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE JeiCTBHS:

CaMOCTOSITENILHO  (pOpMyIHMpOBaTP M aKTyalIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUUA NPUEMBI JIOTHYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTUYECKHE MOHATHS 1Ji1 00bsICHEHUSI (PAKTOB U SIBJIICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKUE pacCyXICHHUs (MHIOYKTUBHBIE, JEOyKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJCIIbHBIE CpelcTBa JULSL IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh IUTAH PEUICHHUS MPOOJIEMbI ¢ YYETOM aHaau3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATE PaO0OTy B YCIOBUSX PEATbHOTO, BUPTYaJIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIAJIETh HaBbIKAMHU Y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHOM AEATENBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELIEHUS IPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BHIBI JIEATEIBHOCTH IO IOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GopMUPOBATh HAYYHBIM TUIl MBIIJICHUS, BIaJETh HAYYHOW TEPMHHOJIOTHEN,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (QOpMYyJIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTeIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJIAITh [PUYMHHO-CIIEACTBEHHBIE CBSI3W M aKTyaJM3UpOBaTh 3ajaudy,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh IMOJIYYEHHbIE B XOJ€ PpEIICHUS 3aJayd  PE3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANPABICHHBIM MOWCK MEpEeHOca CPEACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh TMEPEHOCUTh 3HAHWA B TMO3HABATENbHYI0 U TMPAKTHYECKYIO 00JacTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE MJIEU, MpEAJiaraTh OPUTMHAIbHBIE MOJIXOJbl M PELICHUs,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PANUYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbopMyIMpOBaTh 3aNPOCHl M MPUMEHSATHh PA3IMYHBIE METOIBI MPU TOWCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuoOpeTaTh OMBIT KCIOIL30BaHMUS WH(OOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIOJIB30BAHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpPATh  ONTUMANIbHYI0O  (QOpMy  MpeACTaBICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIM SI3bIK B KAauecTBE CpEACTBa TMpU padoTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHYECKHEe, (Qusnueckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HAaBBIKAMH  pACIO3HABAaHUS W 3aIUTHl  WHPOPMAIIHH,
MH(GOPMaIMOHHON 0€30M1aCHOCTH JTMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBISTH KOMMYHHUKAIIMH BO BCEeX cdepax KU3HU, aKTUBHO YIaCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCHUTEIIBHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOajbHBIE CpEACTBA OOIICHHS, TOHMMAaTh 3HAuYCHHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaAMHU OOIIEHUS W B3aUMOJICHUCTBUS, MOHUMATh
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIarath CBOIO TOUYKY 3PEHUSI C HCIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas 1eSITeJIbHOCTh:

MOHMUMATh ¥ HCIOJIb30BaTh MPEUMYIIESCTBA KOMAHJIHONW W WHIWUBUIYaJTbHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBYS TIPU PEIICHUH YISeOHOW 3a/1a4u;

BBEIOMPATh TEMAaTHUKy W METOJbl COBMECTHBIX IEHCTBUU C y4ETOM OOIMIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMAThb  LEJIM  COBMECTHOM  JAEATEIBbHOCTH, OPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JICWCTBHM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAJa M KAKIOTO y4YaCTHHKAa KOMaH[Ibl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh MAEH C TO3ULUHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IU4HbBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaeHNe YHUBEPCAIbHBIMH PeryJISTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA JJs BBIABICHUS MpoOJIeM M UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUM LIEJIEBBIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYILECTBIIATh ITO3HABATEIBHYIO JEATCIbHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTAaBJSATh IUIAH pEIIEHUs MpodieMbl €  y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBHIOOp, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO HIMPOKON SPYyAUIMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIAJCTh  HaBbIKAMHU  IIO3HABATEIbHOW  peQEKCUU  Kak  OCO3HaHUS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OILICHWBATh PHUCKM M CBOEBPEMEHHO IIPUHUMATh PELICHHS M0 MX
CHU)KCHMUIO;



IIPUHAMATh MOTHUBBI W apryMEHTBhl JAPYI'MX IIPU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHMBBI M apryMEHTHl JAPYTHX IIpH aHAJIU3E€ pPe3yJbTaTOB
NEATEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYrUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHbie pe3ynbTaThl ocBoeHMs mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buomorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTyaIlUsiX, CBA3aHHBIX ¢ Owuojoruedd. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOoro mpenmeta «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJCp)KaHWE OMOJOTHUYECKUX TEPMUHOB W TOHSATHIA:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHE WU3JaraTh OHOJOTHYECKHEe TeopuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKJCHUS KyJIbTypHbIX pacTenuil H. 1. BaBuioBa), onpeaensiTh rpaHUIlbI
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOIAMH HAy4YHOI'O MO3HAHUS B OMOJIOTUU: HAOIIOCHHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMI BEIWYMHAMH, OOBSICHEHHE MOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJIEIATh CYUIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME IPUMEHATH IMOJTYYEHHbIE 3HAHUA IJIs1 OOBSICHEHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOILUX JOJeH, COOI0IEHU HOPM IPaMOTHOIO MOBEACHUS B OKPYXKaroLen
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh JJIEMEHTapHbIE TEHETHMYECKHE 3aJaud Ha MOHO- H
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACJEI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATh J1a0OpaTOpHblE W MIpakTUYecKue paboThl, cOOJOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUECKH OLIEHHBAaTh UM MHTEPHPETUPOBATH HH(POpPMAIIIIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ynbTaThl OCBOEHUSI yueOHOTO mpenmera «buosnorus» e 11
K1acce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIHMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKPBIBATh COJAEPKAHNE OMOJIOrMYECKUX TEPMUHOB U MMOHSATUI: BHI,
NOMYJSALMSI, TEHO(OHJ, HSBOJIONUS, ABIKYIIHE CUIbl ((aKTOpBI) 3BOIIOLUH,
IPUCIIOCOOIEHHOCTh OPTaHMU3MOB, BHJI000PAa30BAHME, SKOJIOTMUYECKHE (PaKTOpHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE WU3Jaratb OWOJIOTUYECKHWE TeOopur (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepegoBaHusi riaaBHbIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHHUE BJIaJIETh METOIaMH HAy4YHOI'O MO3HAHUS B OMOJIOTUU: HAOIOJCHHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBICHUM, OpraHu3ais U IMpPOBEACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIACIATh CYHIECTBEHHbIE MPU3HAKK CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHUS, MPUCIOCOOJIEHHOCTU
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH TMOJYYCHHbIC 3HAHUS I OOBICHEHUS] OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOMI0IEHUSI HOPM IPAMOTHOTO TIOBEJICHUS B OKPY KatoIIeiH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

YMEHHUE peIIaTh AJIEMEHTapHbIe OMOJIOTHYECKUE 33Jlaul, COCTABISTh CXEMbI
NepeHoca BeIleCTB U SHEPTUH B dKocHcTeMax (LeNu MUTaHus);

YMEHUE BBIMOJHATh J1a0OpaTOpHbIE W MpakTUYecKue paboThl, COOJIOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OICHUBaTh W HWHTEPIPETHPOBATH HMHGOPMAIIIIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB
Ne JaekTpoHHbIe (HU(pPOBHIE)
HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl Konrpoabnsie IIpakrnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI
bub6nmoreka [IOK
b 2 .
HOJIOTHA Kak Hayka 05 https://m.edsoo0.ru/7f41¢c292
JKuBBIE CHCTEMBI M UX OpraHU3aIis 1 bubmorexa LIOK
p I https://m.edsoo0.ru/7f41¢c292
XUMHUYECKHUH COCTaB U CTPOECHUE KIETKH 8 1 buGnuorexa [IOK
P https://m.edsoo0.ru/7f41¢c292
JKusuenesaTenbHOCTE KIETKH 6 bubmorexa HIOK
A https://m.edsoo.ru/7f41¢c292
Pa3zMHuoxeHne 1 MHAUBUAYATbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpraHu3MOB https://m.edso00.ru/7f41c292
HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bu6nunorexa LIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 bubnmorexa IOK
p p https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'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 KJIACC

KoanyecTBo 4acoB

Ne JaekTpoHHbIe (HU(pPOBHIE)
HaunmenoBanmue Pa3ae/ioB U TEM INIPOrpaMmMbl KOHTpOJILHLIe HpaKTI/I‘leCKI/Ie
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoTshI
bub6nmoreka [IOK
! IBOIMOUHONHAS GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
bub6nmorexa [IOK
2 B .
O3HHKHOBEHHE U PA3BUTHE KU3HU HA 3eMJIe 9 0.5 https://m.edsoo.ru/7fA1ecTA
bubnunoreka LIOK
1
3 Opranu3Mel H OKpyAkaiolas cpea > https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo011ecTBa 1 3KOJIOTHUECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
° Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 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 IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakruyeckue
n/n Bcero U3ydeHusi  o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
bu6nmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHUE pa3IMYHBIX METOJIOB 1 0.5 bubmorexa HOK
P A ' https://m.eds00.ru/863e6122
MIPY U3yICHUH OMOJIOTUYSCKUX
O00BEKTOBY
3 buonorudeckue cucTemMbl, IPOIECCH U 1 bubmmoreka [JOK
UX U3y4YEHHE https://m.eds00.ru/863e6564
4 XUMHYECKUH COCTaB KJICeTKH. Boja u 1 bubnunoreka LIOK
MHHEpPAIBbHBIE COJIA https://m.eds00.ru/863e674e
bu6nmorexa LIOK
5 b .C 0 1
CATCH. LOCTAB M CTPOCHHE HETROB https://m.edso0.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
katanuzaTtopsl. JJabopaTtopHas padota Ne
6 1 «3y4eHne KaTaTuTHIECKOM 1 0.5 bubmorexa LOK
yi ' https://m.eds00.ru/863e6b72
AKTUBHOCTH (PEPMEHTOB (Ha MIpUMEpE
aMmIIa3bl WIK KaTaaas3bl)»
but6mmorexa [IOK
7 v I 1
[ICBOBL. JHITHAN https://m.eds00.ru/863e6870
8 Hyxneunosbie kucinorsl. AT® 1 bubnmorexa LOK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/ISI 1 MCTOABI U3YUYCHUS KIICTKH.

bu6nunoreka LIOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KteTka KaK « https://resh.edu.ru/subject/lesso
JIETKA KaK LEJOCTHAS )KUBAas CUCTEMA /5465 /main/162895/
CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlaGoparopuas padora Ne 2 «3yuenue
CT OGF;II/ISI II)UIeTfK acTeHUU )KI/I]}BI:)ITHBIX Bubmmoreka HOK
11 p 5 6 Iz ’ ’ 0.5 https://m.eds00.ru/863e6ff0
TPHOOB H DAKTCPUH LHOM MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OIIMCAHUE»
bubnunoreka LIOK
12 ObwmeH BemecTs uik MeTaboIHM3M https://m.edso0.ru/863e766c¢
bubnunoreka LIOK
13 (6)) . X
OTOCHIITES. ACMOCHITES https://m.edsoo.ru/863e7c98
bubnuoreka [{OK
14 1 00
JHepreTuiecKui 0OMeH https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KISTKU. [leneHue
kieTkd. Mutos. JlabopatopHast pabora Ne
15 3 «HaOmroneHne MUTO3a B KIIETKAX 0.5 Bubmiorexa IOK
a ' https://m.edso00.ru/863e7dc4
KOHYHMKA KOPEIIKa JIYKa Ha TOTOBBIX
MUKpOTIperiapaTax
16 buocunTtes 6enka. Peakuys MaTpuuHOTO bubnnorexa [JOK
CHUHTE3a https://m.edsoo.ru/863e796e
bubmmoteka IIOK
17 T —
pancius — nocwnTes benka https://m.edso00.ru/863e796e
bubnunoreka LIOK
18 H —
CIUICTOUHBIE (POPMEI KH3HH — BHPYCEI https://m.edso0.ru/863e7540
19 ®DopMBI Pa3MHOKEHUST OPTAaHU3MOB buGnnorexa [JOK

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5465/main/162895/
https://resh.edu.ru/subject/lesson/5465/main/162895/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

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

20  Meii
eHos https://m.edso0o.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE MOJOBBIX
kJeToK. OI10/10TBOPEHHE. Eu6 110K
noInoTeKa
21  Jlab 6ota Ne 4 «1 0.5
abOpATopHas paboTa 2 % (ISyHeHHe https://m.edsoo.ru/863e81h6
CTPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK
AUBHAY P P https://m.edsoo.ru/863e8436
93 ['eneTnka — Hayka 0 HACIEACTBEHHOCTH bubnuoreka [IOK
Y U3MEHYUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTU HACTIEAOBaHUS
24  npuzHakoB. MoHOTUOpHIHOE bubmorexa LIOK
P ' pu https://m.edso0.ru/863e8878
CKpeIllMBaHUe
o5 JuruOpuaHoe cKkpemuBaHue. 3aKoH bubnnoreka [JOK
HE3aBUCUMOI0 HACJIEeA0BaHUS MPU3HAKOB https://m.eds00.ru/863e89a4
CuernieHHOE HacleA0BaHNUE TPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3yueHue
pe3yIbTaTOB MOHOTHOPHUIHOTO U bubnnorexa [JOK
26 0.5
JUTUOPUIHOTO CKPELIUBAHUS Y https://m.eds00.ru/863e8c60
JPO30( MBI HA TOTOBBIX
MUKpOTIperiapaTax
97 I'eneTuka moma. HacnemoBanue bu6nmorexa LIOK
MIPU3HAKOB, CLEIICHHBIX C II0JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HenacnencrenHas
9g | H3MEHIHBOCTD. Jlaboparopnas pabota Ne 05 bubnmnorexa [JOK

6. 3yuenne MoaupUKAIIMOHHON
M3MEHYHUBOCTH, IIOCTPOCHUE

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BapHALMOHHOIO PAJIa U BApUALMOHHOU

KPUBOI

HacnencrseHHast HN3MEHUUBOCTD.

29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnmnoreka HOK
MyTalui y 1po30(UiIbl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOTIperaparax

bu6nmoreka [IOK
30 r 1
cHeTHi deroseia https://m.eds00.ru/863e8078
O06o0061IeHne o TemMe i
https://resh.edu.ru/subject/lesson/5
31 «HacieacTBEeHHOCTh U U3BMEHYHUBOCTD 1
530/conspect/
OpPTaHHU3MOBY
bubnuoreka [{OK
32 C 1
CHICKIMA Kak Hayka H fipotece https://m.eds00.ru/863e9214

33 MeTobl U JOCTHXKEHUS CEJICKITUU 1 bubnuoreka [{OK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214

34 buorexHonorus kak orpacib 1 bubmmoreka [JOK
MIPOU3BOJCTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/lesson/5530/conspect/
https://resh.edu.ru/subject/lesson/5530/conspect/
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanyecTBo 4acosB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakruyeckue
n/n Bcero u3ydeHuss o00pa3oBaTe/IbHbIC pecypchl
padoTshI padoTshI
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHuit oo 1 bubnnoreka [HOK
3BOJIIOIHAU https://m.edsoo.ru/863e9570
bubmuorexa [JOK
3 Muipossostows 1 https://m.edso0.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi eqUHUIA
4 BHJIa 1 3BoronMuU. JlabopaTtopHas pabora 1 05 bubnnoreka [JOK
Ne 1 «CpaBHeHuUE BUIOB 10 https://m.edso0.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHUIOH
5 JIBuoKyIIye cuibl (3JeMEHTapHbIe 1 bubnuorexa [JOK
(haKTOpHI) SBOTIOLIHH https://m.edso0o.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaTh! 3BOMIOLNY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora 1 05 bubnuotexa [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edso0o.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIbHOT'O
XapakTepa
8 Hampapnenust u myTu MaKpOdIBOJIIOIUH 1 bubmmorexa [JOK
https://m.edso00.ru/863e9cle
https://resh.edu.ru/subject/lesson/
9 HeoOpaTumocTs 3BOITIONNN 1

5388/main/17613/



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
https://m.edsoo.ru/863e9c1e
https://resh.edu.ru/subject/lesson/5388/main/17613/
https://resh.edu.ru/subject/lesson/5388/main/17613/

HcTopus xu3Hu Ha 3emile U METOABI €€

10 https://resh.edu.ru/subject/5/11/
U3Y4YCHUS

11 I'unoressl NPOUCXOKIACHUS KU3HU HA bubnuoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMie Mo 3pam 1 bubmmoreka [JOK
epuoiam https://m.edsoo.ru/863eat6hbe
OCHOBHBIE 3TaIbl YBOJIOLIH
PacCTUTETBHOTO U KUBOTHOTO MHpA. Bu6morexa [LOK

13 [IpakTuueckas padorta Ne 1 «H3¥‘IeHHe 0.5 https://m.edsoo.ru/863ea8he
MCKOMAEMbIX OCTAaTKOB PaCTECHUI U
KUBOTHBIX B KOJUICKIIHSIX)

14 CoBpeMeHHasl cucTeMa OpraHu4ecKoro bubnuorexa [JOK
MHpa https://m.edsoo.ru/863ea48e

bubnnorexa [HOK

15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) https://m.e dsogru 18636ac2c

16 JBwxyme cuitbl ((aKTopsI) bubnuorexa [IOK
aAHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaIUU 3BOIIOINH YEJIOBEKA https://resh.edu.ru/subject/5/11/

18 OCHOBHBIE CTaIUU 3BOJIIOLUHU YEJIOBEKA https://resh.edu.ru/subject/5/11/

19 YenoBeueckue pacsl U IPUPOIHBIE bubnuoreka [IOK
aJanTaluy 4eI0BeKa https://m.edsoo.ru/863eaea2

20 Obobmetite 1o TeMe «BOSHHKHOBSHYE I https://resh.edu.ru/subject/5/11/
pa3BUTHE KU3HU Ha 3eMIIe»

21 DKoo KaK HayKa https://rersh.edu.ru/subiect/lesson/

5392/main/8382/

99 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK
(bakTopsl https://m.edsoo.ru/863eafec

23 Abunornueckue gaxtopsl. JlaboparopHas 0.5 bubnuorexa [IOK



https://resh.edu.ru/subject/5/11/
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://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/863eaea2
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/lesson/5392/main/8382/
https://resh.edu.ru/subject/lesson/5392/main/8382/
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopddonoruueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburtanusy. JlabopatopHas padora Ne 4.
«BnusiHHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYyCa»

https://m.edsoo.ru/863eb10e

bubnmoreka [JOK
24 buotiicciie paxtops https://m.edsogru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
25 nonynm.l.nn. Hpaxruteckas pa6OVT aNe2 0.5 https://resh.edu.ru/subject/5/11/
«[TomcuéT TIIOTHOCTH TOMYJISIIIMIA Pa3HBIX
BUJIOB PACTCHHI»
26 Coo01ecTBa OpraHu3MoOB — OHOIICHO3 ngsﬁﬁr?]?:;zgﬁg%eb%a
bubmuorexa [JOK
27 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) httos://m.e dsogru 1863eba6a
OCHOBHBIE TIOKA3aTEeJIN YIKOCUCTEMBI.
28 Dkonorudeckue nupamuabl. CBoiicTBa bubmorexa HOK
sxocHcTen. CyKiiecors https://m.edso0o.ru/863eb5fa
29 [IpupoiHbIE 5KOCUCTEMBI https://resh.edu.ru/subject/5/11/
30 AHTpOTIOTEHHBIE YKOCUCTEMBI https://resh.edu.ru/subject/5/11/
31 buocdepa — rimobanbHas 3xocucTeMa bubnnoreka [JOK
3emun https://m.edso00.ru/863ebb5e
39 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuotexa [JOK
onocdepsl https://m.edso00.ru/863ebd16
33 YenoeuecTBO B 6rocdepe 3emnn https://resh.edu.ru/subject/5/11/
34 CocyniecTBOBaHHUE MPUPOJIBI U bubmuotexa [JOK
YeJ0BeYeCTBa https://m.edsoo.ru/863ebale
35 Oo6o006mienne Tembr «CoodmecTBa 1 https://resh.edu.ru/subject/5/11/



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://resh.edu.ru/subject/5/11/
https://m.edsoo.ru/863eba1e
https://resh.edu.ru/subject/5/11/

9KOJIOTHYCCKHE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

35
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YYEBHO-METOJIUYECKOE OBECIHEYEHUME OBPA3OBATEJIBHOI'O
IMPOLECCA. OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYUEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aatenberBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroauueckoe mocodue 10-11 xmaccel/Ilaceunuk B.B., AknuonepHOoe 0OIIECTBO
u3narensetBo "llpocBemenue”

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPChbl CETHU
HUHTEPHET
https://resh.edu.ru/

http://www.fipi.ru/
https://content.edsoo.ru/lab
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