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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OWOJOTHH TEOPETHYECKYI0 OCHOBY IS
OTpeNeeHus] MOAX0J0B K (OPMUPOBAHUIO COJAEPNKAHUS YydyeOHOro mpeaMera
«buonorus» coctaBwiIM: KoHUentyalbHble nonoxenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€Jei, CcolaepKaHus, pe3yJbTaToB OOy4YeHHS U
TpeOOBaHMIA K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUST 00 OOIIUX MENIX U
NPUHININAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHErO
obmero oOpazoBanusi B Poccuiickoit @Denepainuy, a TakKe TIOJOXKEHUS O
cnenupuke OMONOruM, €€ 3HaYCHUU B MO3HAHUM KUBOW MPUPOJBI U 00€CTIeUeHUN
CYIIECTBOBAaHMS 4ejoBeYecKoro oodmiecTBa. COrjlacHO Ha3BaHHBIM MOJIOXKCHUSIM,
oTpe/ieNieHbl OCHOBHBIC (DYHKITMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu [aéT TPEACTABICHHE O LEeNsAx, o0 oOmen
cTpaTeruu OOy4eHHUs, BOCIUTAHHS M Pa3BUTUS OOYYAIOIIUXCS CPEICTBAMU
ydueOHoro mnpeamera «buonorus», omnpenenser o0s3aTeabHOE MPEIMETHOE
COJIep’)KaHHMe, €ro CTPYKTYpy, paclpeieleHue 1o pasielaM W TeMaM,
PEKOMEHIyeMYIO TMOCJIeI0BATeILHOCTh U3yUeHUs y4eOHOTro Marepuaia ¢ y4EToMm
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JOrMKH 00pa30BaATEIHLHOTO
mpoIiiecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJarouxcs.

B mporpamme 10 OuoONOrMH TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
o0yueHuss B (POPMHpPOBAHMH OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHOU
NEeSATENbHOCTH/YUEOHBIX JEHUCTBUNM OOYy4YaloIIMXCA 1O OCBOCHUIO COJCpKAHUS
OHOJI0THYECKOTO 00pa30BaAHMUS.

B nporpamme mo 6uonoruu (10-11 xmaccel, 6a30BbI yPOBEHB) peaTn30BaH
OPUHIIMI TPEEMCTBEHHOCTH B M3yYCHMHM OuWojoruu, Onarojgaps 4eMy B HeH
IPOCMATPUBAETCSl HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopmMupoBaHueM €CTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMN JTUYHOCTH, SKOJIOTHUYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpase >XM3HU U OCEPEeKHBIM OTHOIIEHHWEM K OKPYJKAaIoIIed MPUPOTHON Cpere.
[TosToMy Hapsamy ¢ M3y4eHHEM OOIeOMOIIOTMYECKUX TEOPUi, a TAaK)Ke 3HAHUN O
CTPOCHUU KUBBIX CUCTEM Pa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTHUU YJIEJICHO BHUMaHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUM B MMOBCEIHEBHOM JKU3HU JJIsI pEUICHUS MPUKIIAIHBIX 3a/a4, B
TOM 4YHCJIe: TMPO(OUIAKTHKY HACIEIACTBEHHBIX 3a00JIEBaHUIA YEIOBEKA, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHHS, 000CHOBaHUS HKOJIOTUYECKHU
1IeJ1eCO00pa3HOro TMOBEJICHUS B OKpYy’)Karolleil NpUpoJHOM cpele, aHaiu3a
BIIMSHUS XO3SMCTBEHHON AESATEILHOCTH YEJIOBEKA HAa COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX PKOCHCTEM. Y CUJICHUE BHUMAHUS K MPUKIAHOW HAIPaBIECHHOCTH



ydebHoro npeamera «buosorus» NpoJIuKTOBAaHO HEOOXOJUMOCTBIO 00ecredeHUs
YCIIOBUM ISl pELIEHUs] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOIO OMOJIOTHUYECKOTrO
oOpa3zoBaHMs, KOTOpas Impeanoiaraer (QopMupoBaHHE Yy  OOydaroIIMUXCA
CHIOCOOHOCTH aanTUPOBAaThCA K M3MEHEHHMSIM JMHAMUYHO Pa3BUBAIOIIEIOCs
COBPEMEHHOT'0 MHUpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecneunBaer (GOpPMUPOBAHUE Y OOYYAIOIIUXCA MTPEACTaBICHUNU O
HAy4YHOW KapTHHE MHUpa, paciiupsieT U 0000IIaeT 3HaHUS O KMBOW HpuUpoje, eé
OTJIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOW OpraHU3allid U 3BOJIOLUH, CO3AaET
yCIOBUSL s TIO3HAHWS  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBaHUS
(YyHKUMOHAIBHOM TI'PaMOTHOCTH, HaBBIKOB 30pOBOr0 W Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOTO OTHOILIEHUS K dKUBOU MPUPOJIE
Y YEIJIOBEKY.

Bosnbioe 3HaueHnEe OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  337a4  CpeJHero  oOuiero  oOpa3oBaHUs,  COLMAIU3ALMU
oOyuvaronuxcs. M3yuenue Ouosiornu o0ecreuynBaeT yciaoBus Al (OpMUPOBAHUS
UHTEIUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
3CTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTErpaluy OHOJIOTMYECKUX 3HAHUM C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpaduu. Ha3zBaHHbIE NOJOXKEHHS O MpeJAHA3HAYEHUH Y4eOHOro mnpeaMmera
«buosorusi» COCTaBUIM OCHOBY JMJIA ONpENENeHUus MOAXOAOB K oOTOOpy u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHHs, MPEICTABIEHHOIO B IpPOrpaMMe I10
OHOJIOTHH.

Otb60p conepkanust yuebHoro mpeamera «buonorus» Ha 06a30BOM YpOBHE
OCYHIECTBJIEH € MO3MLIMKA KyJIbTYpOCOOOpPAa3HOrO MOAXO0/AA, B COOTBETCTBUHU C
KOTOPBIM OOYyYaloluecs: JOJKHBI OCBOUTH 3HAHMS W YMEHUS, 3HAUYMMBIC IS
(dopMupoBaHuss 00mIEeH KyJIbTYphl, ONPEICNAIONINE aJeKBaTHOE IIOBEJICHUE
YesloBeKa B OKpYyXKarolled MPUPOIHOM cpesie, BOCTPEOOBAHHbBIE B MOBCEIHEBHON
KU3HU U MpaKTUYECKoW AesTeabHOCTH. Ocoboe MEeCTO B ITOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHMsl, KOTOPBIE CIIy>KaT OCHOBOM J1Jis1 (pOPMUPOBAHUS
IPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHUpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJI0THYECKOTO 00pa30BaHMUS.

CTpyKkTypupOBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Hporpamme Io
OMOJIOTMM OCYILECTBIEHO € YYETOM NPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOM OpraHU3alu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHoro npeamera «buonorusp»
BBIJIEJTIEHBI CIEAYIOIINE COAEpKaTeNIbHble TUHUM: «buonorus kak Hayka. MeTozsl
HAy4YHOro MNo3HaHus», «KieTka kak Ouonorumueckas cucremay, «OpraHuszM Kak



ouosnoruyeckas cucremay, «CucreMa M MHOTrooOpasue OpraHuYeCKOro MHUpPay,
«IBOJIOLUS KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Ilens wm3ydyenust yueOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE  OOYYAIOMIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAITBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra u MpuoOpeTeHue yMEeHUn
WCIIOIb30BaTh ATU 3HAHUS JUISI TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3IMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTmwkeHue 1ienu m3ydeHus ydeOHoro mpenmera «buomorus» Ha 6azoBoM
ypOBHE 00€cTieunBaeTCs peICHUEM CIIEIYIONUX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiIaxX, CIyKalluX OCHOBOM
st (OPMUPOBAHUS MPEICTABICHUNM O €CTECTBEHHO-HAYYHOM KapTHHE MHUpPa, O
METO/IaX HAyYHOTO MO3HAHWS, CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3allMM, BBIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIEIOBAaHUSX B OMOJIOTHH;

dbopMupoBaHre y OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyalbHBIX H
TBOPYECKHX CHOCOOHOCTEH B MPOIECCE aHalv3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, WJEH M TOJIXOJOB K M3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OPraHU3aIUN;

CTaHOBJICHHE Yy oOydyarouuxcsi oOuieil KymnbTypbl, (YHKIIMOHAIBLHON
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHUpa JKMBOW MPUPOJALI HA OCHOBAaHWW 3HAHUW W OMbBITA, TOJYYCHHBIX TPU
U3y4YeHUH OUOJIOTHH;

dbopMupoBaHue Yy OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHHOCTH YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCTIUTaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM KUBOU
IPUPOBI, HEOOXOAUMOCTU OEPEKHOIO0 OTHOIICHHS K HEl, COOIIOIEHUS STUYECKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTUIECKUX UCCIICIOBAHU;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUU JUIsl TIOBBIIICHUS YPOBHS
9KOJIOTUYECKOM KYJIbTYPHI, U1l POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;

IIPUMEHEHHE TTPUOOPETEHHBIX 3HAHUM U YMEHHMM B TIOBCEIHEBHOM JKU3HM JIJIS
OILICHKH IOCJIEICTBHI CBOEH AESATEIHHOCTH 10 OTHOILIEHHUIO K OKPYKAIOIIeH cpeie,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHME M COONIOJEHUE Mep NPOPHUIAKTUKA
3a00JIeBaHMil.

B cucreme cpemnero oOmiero oOpasoBaHusi «buomnorus», m3ydaemas Ha
0a30BOM YpOBHE, SBIISIETCS OO0S3aTE€NbHBIM YUYE€OHBIM TMPEIMETOM, BXOSIIMM B
COCTaB MpeaMeTHOM o01acTu « EcTecTBeHHO-HAyUHbIE IPEIMEThD.



Jl1st m3ydeHusi OMoJI0Tuy Ha 6a30BOM YPOBHE CpPEIHETO 00IIero oopa3oBaHus
oTBoauTcs 68 vacoB: B 10 knacce — 34 gaca (1 gwac B Heaemo), B 11 kmacce — 34
yaca (1 gac B Hepento).



COJEPXAHME OBYYEHUA
10 KIIACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH ¢ OOIIECTBEHHBIMU, TEXHUYECKUMH U
JPYTUMU €CTECTBEHHBIMU HayKamu, (pusocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HopMUPOBAHMH COBPEMEHHOM HAy4YHOM KAapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HaYK.

MeTopl TO3HAHMSI KUBOM TTPUPOBI (HAOTIOEHUE, SKCIIEPUMEHT, ONTMCAaHNE,
U3MEpeHue, KiIaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toprpersr: Y. lapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuiel u cxembl: «MeToIbl MO3HAHUSI )KUBON TPUPOJIBDY.

JlabopaTopHble U NpakTHYecKue padoThbl:

[Ipaktuueckass pabora No 1. «lcnonb3oBaHue pa3iMUYHBIX METOIOB MpHU
U3YUYECHUH OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKuBble crucTembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonorun. OTimune
YKUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOJIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3aluyd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIMA, MOMYISLHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIEHOTHYECKUI), OMOoChepHBIi.

JdeMoHcTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU >KU3HWY», «YPOBHU OpraHu3alluu
KUBOU IIPUPOIBI».

O6opynoBanue: mojesb MoJiekybl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKAN COCTAB KIIETKA. XHMHUYECKUE DJIIEMEHTBI: MaKpOXJIEMEHTHI,
MUKpPO3JIEMEHTHI. Bo/la 1 MUHEpalbHbIE BEIECTBA.

OyHKIMK BOABI U MHUHEPAIbHBIX BeEHIECTB B KieTke. lloanepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u crpoeHue 0eIKOB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pOBHH
CTPYKTYpbl O€IKOBOM MOJIeKYyJibl (TIepBUYHAsl, BTOPHYHAS, TpETUYHAs U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHME CBOIcTBa OenkoB. buonornuyeckue
(GyHKIMH OEIKOB.



®depMeHThl — Ouonoruueckue KatanuzaTtopbl. CTpoeHue QepmeHra:
aKTUBHBIA WEHTp, cyOcTpaTHas cnenupuyHoctb. KodepmeHnTsl. Butamunsi
Otnnunst GepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

VYrineBoasl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30Kcupu003a),
nucaxapuael - (caxaposa, JaKkTo3a) MW mojucaxapuiibl  (Kpaxmai, TJIMKOTEH,
HeJII0I103a). buonornyeckue GyHKIMH yTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuapl, crepouasl. ['HapoduIbHO-
runpodobHbie  cBoicTBa. buonorumueckue QyHkumm sunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHHUKOB SHEPTHUH.

HyxnennoBsie xkucnotrel: JHK u PHK. Hykineoruast — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuu JAHK. Ctpoenne u ¢pynxuun PHK.
Buast PHK. AT®: cTtpoenurie u GyHKIUU.

[wuronorus — Hayka o kietke. Kiierounas Teopus — npuMep B3auMOJICUCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl U3YUYEHUS KICTKH.

Knerka kak wenocrtHas xuBas cuctemMa. OOmme NpU3HAKK KIIETOK:
3aMKHyTas HapyxHas memOpana, monekyibl JJHK kak renetmueckuil ammapar,
CHCTEMa CHHTe3a Oernka.

Tunbl KIETOK: JyKapuoTHyeckas W Mpokapuoruyeckas. OcoOeHHOCTH
CTpOeHHUs MpokapuoTuueckor kieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKaApUOTUYECKON KIEeTKA. (OCHOBHBIC OTJIMYUSA PACTUTEIBHOW, MXWBOTHOM U
IrpUOHOM KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsI CTE€HKA, TJIMKOKAJIMKC, UX
¢dbynkuuu. [Tnazmaruueckas memOpana, e€ cBoiictBa v pyHkiuu. [{utomnasma u eé
opraHounbl. OnHomeMOpanHble opraHounbl kinetku: OIIC, anmapat ['onbmxwy,
I30COMBI. [10MyaBTOHOMHBIE OpPraHOWIbl KIETKH: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxaeHnne MUTOXOHApWA W miacTua. Buasl mumactun. HememOpanubie
OpraHouAbl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KryTHUKA. QYHKIIMU OPraHOMI0B KIETKU. BKiItoueHus.

SAnpo — perynaropHslii eHTp KiIeTku. CTpoeHue sjpa: siiepHas 000104Ka,
KAapHOIlIa3Ma, XpPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEHIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiaen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel:  «Pacripenenesue  XUMHUYECKMX JJIEMEHTOB B HEXKHMBOMU
npupone», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.

Tabmunsl 1 cxemsl: «llepuoanueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoseKyJbl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. [JHK», «Ctpoenue mosexybl



AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUYECKOU KIIETKUY,
«CtpoeHue szipa KIEeTKn», «YTIeBOAb, «JIMIuas.

OO6opymoBaHHe: CBETOBOM MHUKPOCKON, OOOpYyJOBaHHME JUIsl TPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaTbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

JlaGopaTopHblie U NpakTHYeCKHe padoThI:

JlaGopatopHass pabora Ne 1. «l/3yueHue KaTaJUTUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha IpUMEpe aMIIIa3bl UM KaTajaasbl)y.

JlabopatopHass pabora No 2. «M3ydyeHue cTpoeHHs KJIETOK pacCTEHUH,
KUBOTHBIX U OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpoOIpemnaparax M HX
OTUCAHUE.

Tema 4. ’KusHe1eATeTIbHOCTh KJIETKH.

OOMeH BemiecTB, WM MeTaboIu3M. AcCUMUIIALMS (TUTACTUYSCKUN OOMEH) M
JUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B IMOHUMaHUU
MeTadoau3Ma.

Tumnber oOMeHa BemecTB: aBTOTPOMHBIA U reTepoTpodHbIi. Pons dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunTe3. CperoBass U TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh (oTOCUHTE3a. 3HaAUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emuie. BiusHue ycioBwmii cpeqpl Ha (POTOCHHTE3 W CIIOCOOBI TOBBIIICHHS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMocuHTe3. XeMOCUHTE3Upyole 0akTepuu. 3HaUyeHUE XEeMOCUHTe3a s
KU3HU Ha 3eMIIE.

DHepreTudeckuii oOMEeH B KJeTKe. PaciierieHne BemiecTB, BBIICICHHUE U
AKKyMYJUPOBaHHE OJHEPrud B KJIETKE. OTambl SHEPreTHYEeCKOro OOMeEHa.
I'mikonus. Bpoxkenwe um ero BuAbl. KHUCIOpPOIHOE OKHUCIEHUE, WA KIETOYHOE
JIbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ hHeKTUBHOCTH
SHEPreTUYeCcKoro ooMeHa.

Peakuun w™arpuunoro cunre3a. ['‘enermueckas wundopmamus u JHK.
Peanuzanus renetmdyeckodl wH(pOpManuu B KIETKe. ['@HETUYECKHM KOJ W €ro
cBorictBa. Tpanckpunius — maTpuunblii cuHTe3 PHK. Tpancnsauus — 6nocunTes
oenka. Otanbl TpaHcsauuu. KoaupoBaHue aMuUHOKUCIOT. Ponb pubocom B
onocuHTe3e Oenka.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust oTkpeitus Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMSI M KU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuid, KUBOTHBIX U YEJIOBEKAa, BbI3HIBAEMbIE
Bupycamu. Bupyc mmmynonepunura yenoseka (BMY) — BozOyaurens CIIM/a.



OOpatHast ~ TpaHCKpumuus, peBepraza ©  uHTerpaza. lIpodunakruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.

JdemoHncTpanuu:

[Toprpersr: H. K. Konsuos, . U. MBanosckui, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbel nuTanusy, «Meradonusm», «MUTOXOHAPUSD,
«JHepreTuyeckuit oomen», «Xmopomiacty, «®Dorocunresyn, «Ctpoenue JIHK»,
«CTtpoeHue u PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUl Koy,
«Bupyce», «bakrepuodarm», «Ctpoenue u xuzHeHHbIH 1mmkn Bupyca CITN/a,
oaxTepuodaray, «Permukarus JTHK».

Obopynosanue: moxaenu-antuinkanuu «Yasoenue JJHK u tpanckpunuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe 1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounbii 1uKII, WM JKU3HCHHBIM HHMKI KiIeTkH. MHTepdaza m MHTO3.
[Ipomieccrl, mpoTekaromue B uHTepdaze. Permkanusa — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL
JiunmonaHbli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPpOMaTHUJIBI.
[uTonornueckue OCHOBbI PAa3MHOXKEHUA W HWHAWBHUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue kinetku — muto3. Craguu mutoza. IIpoueccsl, npoucxonasiue Ha
pPa3HBIX CTAAUSIX MUTO3a. BUOTOTUYECKHUN CMBIC MUATO3A.

[Iporpammupyemasi ruOeNb KJIETKU — aroITo3.

®opMbI pa3sMHOXKEHHSI OPTaHU3MOB: OECIioyioe U MmosioBoe. Bumbl 6ecmosnoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, II0YKOBAaHWE OJHO- WU MHOIOKJIIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOKeHHe. MCKycCTBEHHOE KJIOHMpPOBaHHUE
OPTraHU3MOB, €T0 3HAYEHUE JJISI CEIEKIIUU.

[TonoBoe pazMHOXKEHUE, €T0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cranun meiosza. Ilpouecchl, NpOUCXOdAIINE HA CTAagUsAX Meio3a.
[loBenenue xpomocom B Meno3e. Kpoccunrosep. buosornueckuii CMbICH H
3HA4YCHUE MENO03a.

l'amerorenes — mnporecc oOpa3oBaHUs TMOJIOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKA U SUYHUKA. OOpa3oBaHHE U PA3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CIepMaTo30ui, SIMIEKIETKa) — CIepPMaTOreHe3 M OBOTCHES.
OcC00EHHOCTH CTPOEHUSI SMIIEKIETOK W crepMaro3ouaoB. Oriog0TBOpEHUE.
[TapTreHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHE3). OMOpUOHAIbLHOE  pPa3BUTHE
(omOpuorenes). Jrtarbl SMOPHOHATBLHOTO PA3BUTHUS Y TO3BOHOYHBIX >KHUBOTHBIX:
npobiieHue, racTpyisius, opraHorene3. IloctamOpuonanbHOe pa3Butue. Turbl
NOCTAIMOPUOHAIBHOTO Pa3BUTHs: MpAMOe, HempsiMoe (JIMYMHOYHOE). Briusinue



cpedbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIC BBI3bIBATH BPOXKJIEHHBIC
YPOJCTBA.

Poct u pasButue pactenuii. OHTOreHE3 IBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHM, CTAIUU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr u cxembl: «DopMbl pa3MHOXKEHUS OPraHU3MOBY», «JlBolHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BereraTuBHOEe pa3MHOXKEHHE
pactenui», «Jlenenne xnetku Oaktepuit», «CTPOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenue xpoMocombl», «Knerounbiii mukn», «Pemmukanus JTHK», «Murtosy,
«Meiiosy, «IIpsiMoe u HenpsiMoe pa3BuTHe», «['aMeTorene3 y MIeKONMUTAOINX U
yelloBeKay, « OCHOBHBIC CTaJMM OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIpENapaThl «Cnepmaro3onasl
MJICKOITUTAIOIIETO», «SHIEKIeTKa MIIECKOMUTANEero», «Kapuokuues B KieTKax
KOpeIllKa JyKa», MarHuTHas MOJEb-alIuiuKanusa «JlejieHue KIeTKW», MOJIEIb
JTHK, mozaenb MetadazHoil XpoOMOCOMBI.

JlaGopaTopHblie U NpakTH4YeCKHe padoThI:

Jlabopatopuast pabora Ne 3. «HaOmiomeHne MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JyKa Ha TOTOBBIX MUKpOMpenaparaxy».

JlaGoparopuass pabora Ne 4. «M3ydeHwe CTpPOCHHS IOJOBBIX KIETOK Ha
TFOTOBBIX MUKpPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh 1 K3BMEHYHUBOCTH OPraHU3MOB.

[IpenmeT u 3agaun reHetuku. Mctopust pa3BuTHs reHETUKH. POJIb IUTONIOTUHN
U SMOPHOJIOTHM B CTAHOBJICHHMH TEHETHUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOoJbl TEHETUKH (THUOPHUI0JIOTHYCCKUM,
[IUTOICHETUYECKUHN, MOJEKYISIpHO-TeHETHUYeCKUii). (OCHOBHBIE T€HETHYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMaX CKPEIIMBAHUN.

3aKOHOMEPHOCTU HaCJIeIOBaHUs NMPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHenem.
MonorubpuiHoe CKpeluBaHue. 3aKOH €AuHO0-O0paszusi THOPHUIOB IIEPBOIO
nokoJieHusi. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unotre3a yuctoTel ramet. I10JIHOE M HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpenlMBaHWE. 3aKOH  HE3aBUCHUMOTO  HAaCIleOBaHMS
npu3HaKkoB.  LluToreHeTnyeckne  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanu3upyolee ckpeluBaue. Fcrnoap30BaHne aHaATM3UPYIOLIETO CKPEIMBaHUS
JUISL OTIPEIeNICHUsI TEHOTUITA OCOOU.

CuemieHHoe HacnefoBaHue npu3HakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHMIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysbTare
KPOCCUHTOBEpA.

XpOMOCOMHas TE€OpHs HACIEICTBEHHOCTH. [ €HeTUUEeCKHUE KApPTHhl.



I'enetnka mona. XpoMOCOMHOE OMNpeAeIeHUe mosa. AyTOCOMBbI U TIOJIOBBIE
XpoMocoMbl. ['omorameTrHsle W TreTeporaMeTHble OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MMOJIOM.

N3meHunBOCTh. BHIbI ”3MEHUMBOCTH: HEHACJIEICTBEHHAS U HACIICICTBCHHAS.
Ponb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPUCTHKA
MOAU(UKAITMOHHON U3MEHUYMBOCTH. BapuanmoHHbIi psil U BapuallMOHHAST KPUBAs.
Hopma peakuuu mpusHaka. KoJM4eCTBEHHBIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peaknun. CBoMCcTBAa MOAU(HUKAITMOHHON N3MEHYHNBOCTH.

HacnencrBennas, WM TeHOTHUIHMYECKAs, W3MEHUYMBOCTh. KomOmHaTHBHAs
W3MEHYMBOCTb. Melo3 W TMOJIOBOM mMpolecC — OCHOBa KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTalimoHHasi u3MeHUUBOCTh. Kitaccudukaius myTauii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYUHBI MyTaluil. MyTareHHble (aKkTOphI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclencTBeHHOM nu3menunBocty H. . BaBusosa.

BuesinepHas Haci€ACTBEHHOCTh U U3MEHUYHBOCT.

I'eneruka uyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBEKa: TCHCAIOTHUYCCKUM, OTU3HEIIOBBIM, IIMTOTCHETHYCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHU. CoBpemeHHoe ONPENEIICHUE FEHOTHIIA:
MMOJJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YMCJIEC C IOMOIIBIO
[111P-ananu3a. HacnencTtBeHHble 3a00jeBaHUS YeIOBEKa: TeHHbIE OO0JIE3HH,
0OJIe3HU C HACJEJCTBEHHOM MPEeapacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnuecknue W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHAMBI
3I0pOBOTO 00pa3a >KU3HH, JUATHOCTHKH, MPOMHMIIAKTUKHN U JICUSHHUS TCHETHISCKUX
Oosne3Hnell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAUYEHHWE MEIUIIMHCKOMN
T€HETHUKH B MPEIOTBPAICHUN U JICYCHUH I'eHETUUECKUX 3a00JICBaHUM YeToBeKa.

JdeMoHcTpanuu:

[Toprpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet  w cxembl:  «MOHOTHOpPUIHOE  CKpEIMBAaHUE W €r0
IATOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUSI U €ro LMUTOT€HETHYEeCKas
OCHOBa», «3aKOH  YHCTOTBl  rameTr», «JluruOpugHoe  CKpeIIMBaHHEY,
«uTomornyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBAHUD, «Meitio3»,
«B3anmoaenuCcTBUE aQJUICNIBHBIX T€HOB», «l'€HeTHYecKue KapThl PACTEHU,
JKUBOTHBIX U 4YeJoBeKay», «l'eHeTnka mosia», «3aKOHOMEPHOCTH HACJIEIOBaHMS,
CUEIUIEHHOTO ¢ mnosiom», «KapuoTumbl YenmoBeka HW KUBOTHBIX», «Buasl
U3MEHYUBOCTWY», «MoaudukamoHHas HW3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eHeTHKa rpynn KpoBm», « MyTaliMoHHAs H3MEHYHUBOCTH.

OOGopynoBanue: MojeIU-aNIuIMKau «MOHOTHOpUIHOE CKpEelIMBaHHUE,
«HemonHoe nmoMuHUpOBaHUEe», «JuruOpuaHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON U MuKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(GbOopMBI KPBUIBEB U OKpPACKH Teiia), repbapuii «['opox moceBHONY.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Jlabopatopuast pabora Ne 5. «/3ydeHue pe3yiabTaTOB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPELIUBaHUS Y APO30(UIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopartopnas pabota Ne 6. «3yuenue MoaupuKaimOHHON U3MEHYHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPUBOM.

JlabopatopHuast pabora Ne 7. «AHanmu3 MyTanuidi y Ipo30(iIbl Ha TOTOBBIX
MHUKPOIPEnapaTax».

IIpaktnueckass padora Ne 2. «CocrtaBieHME M aHAJIW3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HaykKa M IpoOILECC. 3apOKICHUE CEJIEKUUU U JOMECTUKAIUS.
Yyenne H. UW. BaBunoBa 0 1eHTpax MNPOUCXOXKIACHUS W MHOrooOpasus
KyJIbTYPHBIX pacTeHui. LIeHTpbl MpOMCXOXKAECHUSI AOMAIIHUX KUBOTHBIX. CopT,
OpOJa, ITaMM.

CoBpeMeHHbIE METObI CeIeKINH. MacCoBBI U MHAMBUIYAJIBHBIA OTOOPHI B
CEJIEKLIMM pPAacTeHUil M JKUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpPOJICTBEHHOE
CKpelirBaHue — UHOpuauHr. Yucrtas nuHus. CKpEeIIMBAHME YMCTHIX JIMHHM.
['erepo3uc, wnu rubpuanas cuia. HepoacTBeHHOE CKpelllMBaHUE — ayTOPUAMHT.
Otpanénnass ruOpuauzanuss W €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIyYEHHE NOJUIUIONI0B. JIOCTHIKEHHsI CEJNEeKUMU pacTEeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

buorexHonorus Kak OTpaciib NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTallbl
co3ganust pexomOuHanTHo JIHK wu TpaHcrennsix opranumsmoB. Kierounas
uHxeHepus. Kierounsle KyabTypsl. MUKPOKIIOHAIBHOE Pa3MHOXXEHHUE PACTEHUU.
KitoHupoBaHue BBICOKOIPOIYKTUBHBIX —CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Dkojoruueckue W dtudyeckue  npoonembl. MO —  reHeTHYecKu
MOAUGUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

IToprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneyenko, M. @.
HBaHoB.

Tabmuubr u cxembl: kKapta «LleHTpbl MNPOUCXOXKACHUS U MHOTO0Opa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMaHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacrenunity, «OTnanéHnas rudpuauzamnusy», «Padotel akagemuka M. ©. MBanoBay,
«lomumnonnusa», «OO0BEKTHI OuoTexHONOTHNY, «KJIeTOuHBIE KYJIBTYpHl U
KJIOHMpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

OO6opynoBanue: MyJIsSKU TUIOJJOB U KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKoX035UCTBEHHBIE PACTCHUS».



JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Oxckypeust «OCHOBHBIE METOABI U JOCTHUKEHUS CEJICKIIMA PACTeHUM W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IJIEMEHHYO bepmy,
COPTOUCHIBITATENIFHBIN  y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIaOOpaTOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoJIIOLIUOHHAS 0HOJIOTHS.

[Ipennocbulkn BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpUH. DBOIIOLMOHHAS
Teopust U €€ MecTo B OWONOTHU. BiusHuEe 3BOMIOIMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBugerenscTBa 93BOJIONUU. [lageoHTONIOTHYECKHE: TIOCIIEeI0BATEIBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJIOTUYECKOW JIETONMHUCH, TEPEXOJHbIC (POPMBI.
buoreorpaduyeckue: cxoncTBo u paznuure GayH u HIop MaTepuKoOB U OCTPOBOB.

OMOPHOJIOTUYECKHE: CXOJACTBA U PA3IUuUs SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-AHATOMUYECKHE: TOMOJOTHYHBIC, AHAJIOTHUYHbIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IMyTed y BCeX
OpTraHU3MOB.

OpomonuonHas Teopuss Y. JlapBuna. IIpeAnochblIKM BO3HUKHOBEHUS
napBUHM3MA. JIBWOKyIIME CWJIBI JBOJIONMM BUJIOB 10 JlapBuHYy (M30BITOYHOE
pa3MHOXXEHUE MPU OTPAHUUYEHHOCTHU PECYpPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTb,
0opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIN 0TOOD).

Cunrernyeckas teopus 3Bostonuu (CTI) n €€ OCHOBHBIE MOJI0KEHUSI.

MukposBononus. [Tonynsuus kak eAMHUIA BUAA U 3BOJIIOLUH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Hpupojae. MyTallmOHHBIN
MpoIecC M KOMOMHATHMBHAsT M3MEHUYMBOCTh. [lomynsiiimoHHBIE BOJHBI U Jpeid
reHoB. M30is1ust 1 MUTpaLus.

EctectBenHblii oTOOp — HampaBinsomuii Qgakrtop sBodouud. DopMbl
€CTECTBEHHOT0 0TOOpA.

[Ipucrnoco6IeHHOCTh OpPraHU3MOB KakK pe3yJbTaT dBOJOIUU. [Ipumeps
IPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l ¥ UIHO-adaNTAIHH.

Bun wu BumooOpazoBanue. Kpurepum Buma. OcHOBHbIE (HOPMBI
BUI000pa3oBaHus: reorpaduyeckoe, IKOJIOTHUECKOe.

Makposposnorusa. Dopmbl  3BosOIMU:  duUTeTHYECKas, JIUBEPreHTHas,
KOHBEpPreHTHasi, napauienbHas. HeoOpaTumMocTh 3BOJTIOIUU.

[IpoucxoxieHne OT HeCnenualu3upPOBAHHBIX MpenkoB. [Iporpeccupyromas
crienrann3anvs. ATanTUBHAS padalysl.

JdeMoHcTpanuu:



[Toptpetsl: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuupl u cxemsl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emie», «3apoabIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «®Dopmbl  OoppOBI  3a
cymectBoBanue», «EctecTBeHHbI 0TOOPY, «MHOrooOpasue COpToB PACTCHUID,
«MHoroo6pasue  mopoJ  >KMBOTHBIX), «Tonynsaunmny», «MyTanroHHas
U3MEHYUBOCTLY, «ApoMopdo3bl», «Unuoamantauumn», «OOImas gereHepanus,
«/IBmxkymue cuibl 3Boionnmn», «Kapra-cxema wmapumpyra myremectBus Y.
HNapsunay, «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCTh OPraHU3MOBY,
«"eorpaduueckoe BU000pa3oBaHuey», « IKOJIOTMUYECKOE BUI000PA30BAHKE.

O6opynoBaHMe: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHbIMU THUIIAMH OKPACKH,
HAOOp IUIOOB M CeMsH, KoyuleKus «lIlpumepsl 3a0MTHBIX MPUCITIOCOOJIEHUN y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABICHUS IBOJIOIUNY, 00BEMHAS MOJECIb
«CtpoeHue rojioBHOTO MO3ra O3BOHOYHBIX).

buoreorpadguueckas kapra wmupa, KojuleKuus «PopMbl COXPaHHOCTH
UCKOMAEMBIX JKMBOTHBIX M pacTeHui», wmonenb anmumkanus «llepexpécr
XpOMOCOM», BIIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butune
JSATYIIKW», MUKpompernapaT «/lpo3odwmna» (Hopma, myTtanuu GOpMbI KPBLILEB U
OKpacKH Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopuass pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onmcanue nprcrIocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emue.

JloHay4Hble TPEACTABICHUS O 3apOKJICHMM >KW3HU. HaydHble TMIOTE3BI
BO3HUMKHOBEHUSI KU3HM Ha 3emiie: a0uoreHe3 W NaHCIepMus. XuUMHYECKas
ABOMIONMSA. AOHOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON IBONIOUNH. HavanbHbIE Tanbl
ounonornyeckoi »Bomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHUE MPOTOKJIETKHU. llepBble KIETKM U HMX 3SBOJIOIUS.
DopMHUPOBAHUE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam M nepuojam. Karapxeil. Apxeickas u
nporepo3oiickas Hpbl. llaneos3olickas spa u €€ mnepuoabl: KEeMOPUMCKU,
OPJOBUKCKUH, CUITYPUUCKHU, TEBOHCKN, KAMEHHOYTOJIbHBIN, TIEPMCKH.

Me3o30iickas 3pa 1 €€ NepUOAbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oMickas 3pa W €€ 1nepuoApl: NAJCOr€HOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJOornyecKux mpoueccoB. OCHOBHBIE ATallbl
ABOJIIOIIMU PACTUTENIBHOTO W >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd Hu
*KUBOTHBIX. [losiBIIEHUE, pACUIBET U BEBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpraHMYecKOrO0 MHpa KaK OTpakeHHE 3BooUUUA. (OCHOBHBIE
CUCTEMAaTUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOIMSA Y€JIOBEKA. AHTPOIIOJIOTHS KaK Hayka. PazBuTue npeactaBieHuil o
MPOUCXOXKJECHUMU YesioBeKa. MeTtoabpl u3ydeHus aHTpororeHe3a. CxojcrtBa u
pa3Inyuusl 4eJI0BeKa U KUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHUE YEJIOBEKA.

JBwxymue  cuibl  ((pakTopsl) — aHTPOIOTeHe3a. Hacnencreennas
U3MEHUMBOCTh M  €CTECTBEHHBbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
W3TOTOBJICHUE OPYJIUN TPYya, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
yMenbld, YenoBek npsMoxoasmui, YermoBek HeaHAEpTAIbCKUM, UYenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPY/IUs.

UYenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BpPONEOUAHAsS
(eBpasmiickasi),  HeErpo-aBCTpalioujHas  (PKBAaTOpUAJbHAs),  MOHTOJOUIHAs
(a3maTcko-amepuKaHckas).  YepTsl  MPUCIIOCOOICHHOCTH  MpEJCTaBUTEICH
YEJIOBEYECKUX pac K YCJIOBHUAM CYIIECTBOBAaHHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpetsi: ®. Penu, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupbr u cxembl: «Bo3HukHoBeHue CoyiHEUHON cuctembl», «Pa3BuTue
opraHuueckoro wmupa», «PactutenbHas KieTKa», <« KUBOTHasi  KJETKay,
«ITpokapuornueckasi kieTka», «COBpEMEHHAsl CHCTEMa OPraHUYECKOTrO MHUPay,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YEIIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIC JIIOINY», «HeoBeueCKue paco.

O6opynoBanue:  Mmyisiku  «lIpoucxoxnenne — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblld, KPOMAHbOHIIA), CJIENKH WIIU
U300pKEHUS KaMEHHBIX OpYyJIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyowmna, ckpebiia), TEOXpOHOJOTHYeCKas Talnuia, KOUIeKIus «DopMbl
COXPAHHOCTHU MUCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble U NpakTHYecKue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHue nckomaemMbIXx OCTaTKOB PACTEHUUN U
YKUBOTHBIX B KOJUJIEKIIUSAX).



DKCKypcHsi «IBOJIOLKS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPaeBEAUECKUI My3eil).

Tema 3. Opranusmsl U OKpysKalolas cpeaa.

OKOJIOTHSI KaK HayKa. 3aaud U pa3ziesbl 3KOJIOIMU. MeTOoIbl 3KOJIOTUYECKUX
UCCIEN0BAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxomornueckue (aktopel. Kiaccudurarus sxomormdeckux (HaKTOpOB:
abuoTuyeckue, OMOTHYECKHME M AaHTPOIOreHHble. JIelCTBHE 3KOJOTHYECKHX
(bakTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTonepuoan3M.
[IpucnocoOnenusi OpraHM3MOB K  JEUCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckue puTMBL.

Buornueckue (bakTopHI. Buet OMOTHUYECKUX B3aUMOJICCTBUHA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepamus,
MyTyajdu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAaXJEOHUYECTBO). AMEHCAIM3M,
HEUTpain3M. 3HAu€HHE OWOTHMYECKUMX B3aMMOJEHUCTBHM I CYLIECTBOBAaHUS
OpPraHU3MOB B IPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU monyysiquu. (OCHOBHBIE MOKa3aTeNH
HNOMYJISIMU: YHUCIEHHOCTh, IJIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTh, MPHUPOCT,
murpanus. J[uHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ peryJssuus.

JdeMoHcTpanuu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabnuubl u cxemsl: kapta «l[Ipupogusie 30HbI 3emun», «Cpeabl oOUTaHUS
opranuzmoBy», «®otonepuoansm», «llonmymsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTH NOMyJISIiK UHPy30pun-Ty Penbkm», «[lumessie nenm».

JlabopaTopHble ¥ NpakTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckue 0COOEHHOCTH PaCTEHUHN U3
Pa3HbIX MECT OOMTAHUS.

JlabopatopHas padota Ne 4. «BiusiHre cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Tpaktuueckas padota Ne 2. «[Togcuér NMIOTHOCTH MOMYJIAIMA pa3HBIX BUIOB
pacTEHUN.

Tema 4. Coo01mecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

Coo0mectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BHIOBaf,
IpoCTpaHCTBEHHas, Tpoduueckas (mumeBas). Bunmbl-nomunantel. CBs3u B
OuoreHo3e.

Dkosornyeckre cuctembl (dkocucreMsbl). Ilonarue o006 3KkocucTeMe U
ouoreonenoze. DOYHKIIMOHATBHBIE KOMIIOHEHThI 3KOCUCTEMBI: MPOJIYLICHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU OJKOCUCTEMBbI. [luiieBble LiEMM U CETH.
OCHOBHBIE TIOKAa3aTelM SKOCHUCTEMBI: OuMomacca, HPOAYKLHUA. OKOJIOTHYECKUE
NUpaMUAbl: TPOAYKIWU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOpEryJisiiius, pa3BuTue. CyKIeccus.

[Ipuponnble SKOCHCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMA XBOWHOTO
WJIU IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE ~ DKOCUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buosnornyeckoe u X034MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTh 3KocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o Ouocdepe. ['panulibl, coctaB u CTpyKTypa
ouocheprl. XKuoe BemectBo u ero ¢yHkimu. OcobeHHOCTH Omocdepnl Kak
II00aJIbHOW JKOCUCTEMBI. J[MHaMuueckoe paBHOBecue u oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOT€OXUMUYECKHUE ITUKIIBI AJIEMEHTOB (YIJiepo/a,
a30Ta). 30HATBHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC U3MEHEHHS B Onocdepe.
['mo6anbHbIE IKONTOTHYECKUE TTPOOIIEMBI.

Cocy1iecTBoBaHUE MIPUPOBI u YEeJI0BEUECTRA. CoxpaHnenue
Onopa3zHooOpa3usi Kak OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJ€HUsS NPUPOJHBIMU pecypcaMd W HUX HUCHoJdb30BaHue. JlocTuxeHus
OMOJIOTHUY U OXpaHa MPUPOJIbIL.

JdeMoHcTpanuu:

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

Tabmuupel u cxemsl: «llumesbie nenu», «bHOLIEHO3: cOCTaB M CTPYKTypay,
«IIpuponnsie cooOmecTBay, «llemn nuTanusy, «IKoJIOTHUECKAs] TUPAMHIAY,
«buocdepa u yenoBek», «IKocUCTEMa MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AQHTPOTIOTCHHbIC  BO3JCUCTBUS Ha TpuUpoay», «BaxHeimme HCTOUYHHUKHU
3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOJ», «llouBa — BakHeMIass cOCTaBISIONIAs
ouochepnr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiil d3dhdexT, «DakTopbl
PaIuoOaKTHUBHOIO 3arps3HeHus Ouocdepnr»y, «OOmas cTpykTypa Ouochepb»,
«PacnipocTpanenue ku3HHM B Ouocdepe», «O30HOBBIM »dKpaH Ouochephl»,
«KpyroBopot yraepona B uochepe», «KpyroBopoT azota B Ipupoie».

O6opynoBanue: MOJENb-aNMIuKaus «TUMUYHBIE OMOIIEHO3B», TepOapuit
«PacrurenbHbIe cOOOIIEeCTBaY, KOUIeKINH «broieHo3y, «Bpeaurenu BakxHEHIIINX
CEJIbCKOXO3SICTBEHHBIX ~ KYJbTYyp», Trepbdapud W KOJUICKIMM PACTeHUH U
YKUBOTHBIX, MPUHAJJICKAIIUE K Pa3HbIM AKOJIOTMYECKUM TpyImnaM OJHOTO BHA,



Kpacnas xuura Poccuiickoii ®enepaiuu, M300paK€HUS OXPAHSIEMBIX BHJIOB
pacCTEHUH U )KUBOTHBIX.



IINMTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BUOJIOTUN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBILIEI'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycranaBnuBalTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM CpeaHero ooOimero  oOpa3oBaHUS:
JUYHOCTHBIM, METAMPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHHUA IpeaMeTa «buomorus»
BBIJICTICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHNWE OOYyYaIOIUMUCS POCCUMCKON
rPaXJaHCKOM UAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENeNeHUI0, HaJludue MOTHBalMM K  oOydeHWio  Owojoruwu,
I[eJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOECH
JNEATENBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, TPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHWE HKOJOTHYECKOTO IIPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH IIEJIM M CTPOUTD KU3HEHHBIC TIJIaHBI.

JInuHOCTHBIE pe3ybTaThl OCBOCHUS mHpeamera «buonorus» AOCTUTalOTCS B
CAMHCTBE YYEOHOM U BOCIUTATEIBHOM JIEATEIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMA POCCUNCKUMU COLUUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMHA B OOIIECTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUsI W CIOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW MO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPYJA U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPpAAULHUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, MpUpPOSIE U
OKpY XarolIen cpene.

JIugyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHoro mpeamera «buomorus»
JIOJKHBI OTPaXkaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONBITA U OMNbITA IESITEIBHOCTH B MPOILECCE pPean3alii OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOM JICSTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMHK 00YUaIOIIETroCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WI€HA POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTHUTYLHOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTU TMPU CO3JIaHUU
y4e€OHBIX MPOEKTOB, PEUICHUN y4eOHBIX W MO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMIO IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOIIECC€ COBMECTHOT'O BBIMOJHEHUS
y4eOHBIX, MO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/ad, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB TMPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IEPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOMN EATEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTh POCCHICKOU rPaXXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUSI K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTHU IEpE]l
Poaunoii, ropmoct 3a cBOM Kpau, CBOO PoauHy, CBOM SA3BIK W KYJBTYDPY,
MPOIIOE U HACTOAIIEE MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJTHOMY HACIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTHKEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHUUCKUX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYE€HHs] OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA;

uaeitHas yOeXJIEHHOCTb, TOTOBHOCTh K CIIyKE€HUI0 M 3amurte (OTeyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHWE IyXOBHBIX LIEHHOCTEW pOCCUNCKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIEHUBATh CUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIICHUE K CBOUM POAUTEISAM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TPHUHATHS I[IEHHOCTEH CEMEMHOM WU3HU B COOTBETCTBHUM C
TpaauusiMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS :

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYa, OOLIECTBEHHBIX OTHOIICHUH;



MOHUMaHUE YMOLIMOHATIBHOTO BO3JEHCTBUS KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, GopMHUpPOBaAHUS KYJbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0JI1ArONOJTyYHS:

NMOHUMAaHWE W peau3alus 3J0pOBOTO M 0e30MacHoro ooOpa3a >KU3HU
(310poBO€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TMPaBUJI U HOPM,
cOTAaHCHPOBAHHBIN PEKUM 3aHITHH W OTAbIXa, peryisapHas (usndeckas
AKTUBHOCTH), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DM3UYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NMOHUMAHWE IIEHHOCTH TPaBWUJ HWHJUBUAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JTHOJICH;

OCO3HAHHWE TIOCIEJACTBUN W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YHMOTpeOICHUS
QJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbB K TPYJly, OCO3HaHHUE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTb K AKTUBHOW JEATEIIbHOCTA TEXHOJIOTHUYECKOM M COLMAIBHOMN
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITIOJIHATD TaKYIO JI€SITEIbHOCTB;

HWHTEpEC K pazMuHbIM cdepam mpodecCHOHATBLHON JeATeTbHOCTU, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOp Oyaymed npodeccun U peanru30BbIBATh
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BaHHMIO Ha
POTSKEHUU BCEH KU3HH;

7) 3K0JI0TN4eCKOTr0 BOCIIUTAHMS:

HKOJIOTMYECKU IEIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHHUS;

MOBBIIICHUE YPOBHS JKOJOTUYECKON KYyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB H OIEHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYXKaroUIEn Cpebl;

OCO3HaHMWE TI00aTBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W TMyTeW ux
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble IMPU H3YYEHUU OUOJIOTUU
3HAHUA W YMEHMsS TIPpU pElIeHUH TpoOJieM, CBSA3aHHBIX C palMOHAIBHBIM
IPUPOJIONONIB30BaHMEM  (COONIOJICHHE  MpaBW  TOBEJACHUS B MPUPOJE,
HaIlPaBJICHHBIX Ha COXPaHEHHWE paBHOBECHS B HKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCUCTEM, Ouochepsl);



AKTUBHOE HENPHUATHE JECHCTBHHA, NPHHOCAIINX BpEJ  OKpYyKaromeh
IPUPOAHONU Cpelie, YMEHHE NPOTHO3UPOBATh HEOJATONMPHUATHBIE DKOJIOTHYCCKUE
TIOCJICJICTBUS MPEANPUHAMACMBIX JCUCTBUI U TIPEIOTBPAIIAT UX;

HaJU4IUe Pa3BUTOrO SKOJOTMYSCKOT'O0 MBIIUICHUS, YKOJIOTHYECKON KYJIBTYPHI,
OIIBITA JEeITEILHOCTH DKOJIOTUYECKOH HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI MMM B ITO3HABATCIIBHONW, KOMMYHHKATHBHOW M COITMATIBHOM
MIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON NESATEIHHOCTH SKOJIOTHUECKON
HaIIPaBIICHHOCTH,

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIECTO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKON KYyJIBTYpPHl KaK CpeJCTBa
B3aUMOJICHCTBUS MEXKY JIFOABMU U IMO3HAHUS MHUPA;

NMOHMMaHUE crenu@uKkr OHWOJIOTUM KaK HayKd, OCO3HaHUsA ¢ poju B
(GbOpMHUpPOBAHNY PAMOHATBHOTO HAYYHOTO MBINIICHUS, CO3JaHUW IICIIOCTHOTO
IpeacTaBlieHuss 00 OKpYXaloleM MHpPe KaK O €JUHCTBE MPUPOJBI, YEIOBEKa U
oOIecTBa, B TMO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TpoOjIeM
COXpaHCHUS ITPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHM JJII COBPEMEHHOW IMBWIIM3AIUU:
oOecrieueHrsT HOBOTO YPOBHSI Pa3BHUTHs MEIUIIMHBI, CO3JaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pEImIaTh  PECypCHbIE  MPOOJIEMBI  pPa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJIa U3 TJI00ANTBHBIX SKOJOTHYECKUX MPOOJIeM H
oOecrieueHuss mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  palldOHAIBHOMY
WCIIOJIb30BAaHUIO TPUPOJHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYECHHH OHWOJIOTMYECKUX 3HAHHH B IEIAX
MOBBIIICHUS OOINCH KyJbTYpPhl, €CTECTBCHHO-HAyYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW T'PAaMOTHOCTH OOydYaromuxcs, GpopmMupyemon
IPY U3yYCHUH OMOJIOTHH;

MOHUMAaHUE CYITHOCTA METOJIOB MO3HAHUS, UCIIONh3YEMBIX B €CTECTBEHHBIX
HayKaX, CIHOCOOHOCTH HCIIOJIb30BaTh TOJydaeMble 3HAHHMS I8 aHajdu3a |
0OBSICHEHHSI SIBJICHUM OKPYIKAIOIIEr0 MUPa W MPOUCXOANIUNX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIFOUYCHHMsS Ha OCHOBE HAy4YHBIX (DaKTOB W
UMEIOIINXCS JAaHHBIX C ICJIBIO TIOYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTh CaMOCTOSITENILHO HCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS IS
penieHus mpoosieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

OCO3HAHHUE IIEHHOCTH HAYYHOH JEATEeIbHOCTH, TOTOBHOCTH OCYIICCTBIISTH
MPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATSIBPHOCTh HHINBHIYAIBHO U B TPYIIIIC;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHWUU 1O OWOJIOTUMU B
COOTBETCTBHHM C )KU3HEHHBIMHU MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydueOHOro mpeamera «buomorus
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUaIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPAXKaIOIINE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEUU(PHUKY METOJIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, HAy4YHbIN (haKT, MPUHIIKII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HaONMIOJleHHe,  HM3MEpPEHHE, OKCIEPUMEHT U JPYrux),
yHUBEpCAJIbHbIE Y4YeOHbIE JIeWCTBHS (NO3HABATENbHbIE, KOMMYHHUKATHBHBIE,

pEryJISITUBHBIE), o0ecreunBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH W  COIMAJIbHOM KOMIIETEHIUH OOYyYaroIIMXCA, CIOCOOHOCTD
oOyJaronmxcs HCTIOJIb30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHBIE YyueOHbIE JEHCTBUS B
IIO3HABATEIbHOM U COLMAJIbHOM ITPAKTHUKE.

MeranpenMeTHbIe pPe3yJIbTaThl OCBOCHHS IIPOTPAMMBI CPEIHEr0 OOIIero
00pa3oBaHUsI TOKHBI OTPAXKATh:

Osiaaenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMO3HABaTeJIbHBIMHI
JIeMCTBUSIMM

1) 6a30Bble JIOrHYecKue JeHCTBHS:

CaMOCTOSITeIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOiIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananu3a, cuHTE3a, CPaBHEHHU S, Ki1acCu(UKaluu, 0000IIEHUs), pAaCKPbIBATh CMBICI
OMOJIOTMYECKUX TMOHSATHH (BBIACIATh MX XapaKTEpHBIC IPU3HAKH, yCTaHABIUBATh
CBSI3M C APYTUMHU TTOHSITUSMHU );

ONpENENATh LENU JCATEIbHOCTH, 3aJlaBasg MapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTHU C MOCTABICHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS ISl OOBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOM ITPUPOIBI;

CTPOWTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKJIFOUCHUS,

MIPUMEHSTh CXEMHO-MO/ICIbHBIC CpelcTBa DINIE: MIpeJICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OHMOJIOTHYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEUYMH  Pa3HOTO  pOJAA,  BBISIBICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaTpiBaTh IUTAH PEIICHHUS] MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHUAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYAJIBHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 0a3oBbIe McCCIIE0BATEILCKHE 1eHCTBHSA:

BJIAJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATEIbCKON U MPOEKTHOM JAESITENIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEJILHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB MTO3HAHUS,

UCIIOJIb30BaTh pa3MYHbIe BHUbI JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOIO
3HaHUS, €ro HHTEpPHpeTald, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYallUsAX, B TOM YHUCIIE MIPH CO3aHUH YUEOHBIX U COLUATBHBIX IPOCKTOB;

(opMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJIeTh HAYYHONH TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTEIbHOMN
NESATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEIIEHUs, HaXOAUThb APIYMEHTHI I JI0KAa3aTelbCTBA
CBOUX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TOJIYYEHHbIE B XOJ€ PEIICHUS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;

OCYLIECTBJIATH LI€JICHANPABICHHBIA MOUCK MEpPeHOca CPEJCTB M CIOCOOOB
JercTBUS B MPO(ECCUOHABHYIO CPEAY;

yMETh TMEPEHOCUTh 3HAHUS B IMO3HABATENBHYIO W MPAKTHUECKYIO OOJIacTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTrHHAJIbHbBIE MOJIXOJbl U pEUICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PELICHNUS.

3) pa6ora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHUKAX UH(POpMALUU (TEKCTE yueOHOro
nocoOusi, HAy4YHO-TOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIIOBapsAX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHbIX, B VIHTepHeTe), aHaIu3UpOBaATh



uH(OPMAIIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUYECKHU OLICHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUYNBOCTD;

(GbopMyIHpPOBATH 3aMPOCHl U TMPUMEHSTh PA3JIMYHBIE METOJbI MPU TIOUCKE H
otOope Oumonornueckoil nHMOpMaIUU, HEOOXOTUMOM NIJIsi BBITIOJHEHUST yU4eOHBIX
3azay;

pUOOpETaTh OIBIT KCIOJAB30BAHKMS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUM, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO WCITOJIB30BAHUS PA3IMYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAJIbHYIO  (OpMYy  MpeACTaBICHUS
ounosornueckor nHpopmaruu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

UCTIONb30BaTh HAYUYHBIA SA3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouosyornyeckol HWHpOpMANUEH: TPUMEHATh XHUMHUYECKue, (Qusnyeckue u
MaTeMaTH4YeCKUe 3HAKH W CHUMBOJIBI, (HOPMYIbI, ab0peBUATYpPy, HOMEHKIATYPY,
UCTIONB30BaTh M TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJIATHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HaBaHWA W 3aUTHl  WH(OpMaIuwy,
uH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMH:

1) oO1enmue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX c(pepax >Ku3HU, aKTUBHO yIaCTBOBATH
B JMAJIOTE WM JUCKYCCHUU TIO CYIIECTBY OOCYXmaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEILHO BBITIOJIHEHUS TpeJjiaraeMon
3a/lay, YYUTHIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JNPYTUX YYACTHUKOB
JManora Wil JUCKyCCUn);

pacmo3HaBaTh HEBEpOANbHBIE CpEACTBAa OOIICHWS, MOHUMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, TMPEANOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIlUH,
YMETh CMSTYaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJCTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHSI, TTOHMMATh
HaAMEPEHUS IPYTUX JIIOJICH, MMPOSBISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPpPEKTHO! hopme HpopMyarpoBaTh CBOU BO3PAKEHHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas1 1eATeJIbHOCTh:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBHUIYAITLHON
pabOTHI IPH peIIeHUH OMOJIOTHYECKOUM MPoOIeMbl, 000CHOBBIBATH HEOOXOMMOCTD
PUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1auH;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBHHM C y4€TOM OOIIUX
MHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHUMATh LE€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAUHUPOBATH JEUCTBUSA 10 €€ NOCTMKEHHUIO: COCTABIIATh IUUIaH JCUCTBUH,
pacnpenensTe poiM € YYETOM MHEHHH YYaCTHHUKOB, OOCYXAaTh pE3yJibTaThl
COBMECTHOM paboTHI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa M KaXJOr0 y4YaCTHMKA KOMAaHJIbl B
oO1uit pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLEHHMBATh HAEU C TO3UIMHA HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh ITO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBJISITH TBOPYECTBO ¥ BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aJieHHe YHUBEPCAJIbHBIMHU PEryJSTUBHBIMU AeICTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUWS [UJIS BBIABICHUS TPOOIEM W HX
pElIeHHs B )KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUU I1I€JIEBbIE M CMBICIOBBIC
YCTAaHOBKM B CBOMIX JICMCTBUSIX M MOCTYNKAaX IO OTHOLICHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh IMO3HABATEIBHYIO AECATEIIBHOCTD, BBISABIISATH
npo0emMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
JEATEbHOCTH U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOATENIbHO  COCTaBJATh IUJIAH pEIICHHs Npo0JeMbl C  y4E€TOM
UMEIOIINUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH ¥ MPEIIOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOUYTCHHUI;

JIeNaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBIINIATH CBOM 0Opa30OBaTENbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIAJ€Th  HABBIKAMM  IO3HABATENbHOM  pedieKCHH KaKk  OCO3HAHMS
COBEpPLIAEMBIX JCHUCTBHUM M MBICIUTENBHBIX INPOLECCOB, HMX pPE3yJNbTAaTOB U
OCHOBaHHM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NI OLIEHKH CUTYyalluu, BBIOOpa
BEPHOI'O pELICHNUS;

YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 HUX
CHIKCHUIO;



IPUHUMaTh MOTHBBI W apryMEHTBl APYIMX IIpH AHAIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE Ce0A M APYTrUX:

OPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

IPUHUMAaTh MOTHBBI W apryMEHTBHl APYIMX IIpM AaHAJIN3E pe3yJIbTaTOB
NEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYrOro 4eJoBeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTnbie pesynbTaThl ocBoeHUs mporpammbl COO mo Ouoioruu Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue At yueoHoro npeamera « buonorus
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNUU U
peoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX Y4€OHBIX CUTYallUAX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouosorueid. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI IO TOaM O0yUYEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buosorus» ¢ 10
Klacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUNM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa M HAYYHOI'O MHPOBO33PEHMs, O BKIIAJE€ POCCUICKUX U
3apyOeXKHbIX YYEHBIX-OMOJOTOB B pa3BUTUE OWOJIOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a1a4;

YMEHUE PpaCKpbIBATh COJiepKaHUEe OMOJIOTMYECKUX TEPMUHOB M TOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, MeTadoiau3M (0OMEeH BEIIeCTB U IpeBpalleHue
SHEPrUur), FOMEOCTa3 (CaMOperyJsisilus), YPOBHEBAs OpPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHUE (PENPOIYKIIHS ), HACIEACTBEHHOCTh, K3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OMOJIOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJEKYJIspHOH Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBwiioBa) u ydeHus (0 LeHTpax MHOIrooOpas3us u
MPOUCXOXKIEHUS KyJbTypHbIX pacTteHuil H. WM. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CHUCTEMAM;

yMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAONIOACHUE U
ONMCAHUE >KUBBIX CHCTEM, MPOILIECCOB W SIBJICHUM, OpPraHM3alus U MNPOBEICHUE
OMOJIOTMYECKOTO  AIKCIEPUMEHTA,  BBIIBWKEHHUE  THIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIIEyeMbIMH BEJIMYMHAMH, OOBSCHEHHE IOJyYEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHATHUH, TEOPUH U 3aKOHOB, YMEHHE
JieNaTh BBIBOIBI HA OCHOBAHUH MOTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHBIC MPHU3HAKUA BHPYCOB, KJIETOK MPOKAPUOT H
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB W IPEBPALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTHYECKOTO M SHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIJIOIOTBOPEHUS, PA3MHOKECHHS, WHIUBUAYaJIbHOTO pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEeHHbIE 3HAHUS Ui OOBSICHEHUS OUOJIOTUYECKUX
IPOLIECCOB U SIBICHUMN, IJISl MPUHATUS NMPAKTUYECKUX PEIICHUN B IOBCEIHEBHOU
KU3HH C 1IeNbl0 oOecredeHns Oe30MacHOCTH CBOETO 3/I0pOBbS M 3/I0POBbS
OKPYKarOIINX JIOACH, COOI0IEHUSI HOPM I'PaMOTHOTO TIOBEJICHHUS B OKpPYKaroIIen
OPUPOJIHON cpene, MOHMMAHUE HEOOXOJMMOCTH HCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  Ouosorun W OMOTEXHOJOrMH A palMOHAIbHOIO
IPUPOIONIOIb30BAHMS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJayd Ha MOHO- W
IUTUOPUIHOE CKpellMBaHWE, CLEIUICHHOE HaclelOBaHUE, COCTaBISATh CXEMbI
MOHOTHMOPHIHOTO CKPEIIMBAHUS JJIsl MpPEJCKa3aHMUsl HacleOBaHUS MPU3HAKOB Y
OpPraHHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpakTU4YecKue padoThl, COOIIOIATh
npaBuiia pu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh MW HWHTEPIPETHPOBATH HHEGOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KaHHUs, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHbIX UCTOYHUKOB (CpEACTBa MacCOBOW MH(pOpMaLMU, HAYYHO-IIOMYJISIPHbIE
MaTepuaibl), STUYECKHE acCleKThl COBPEMEHHBIX HCCIEIOBAaHUI B OWOIIOTHH,
MEAHIINHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ MHCbMEHHBIE U YCTHBIE COOOIIEHMUS,
000011as1 OMOJIOTMYECKYH0 MHPOPMAIUIO M3 HECKOJbKUX HCTOYHHMKOB, I'PaMOTHO
UCTIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUsI yueOHOro mpenmera «buonorus» 6 11
KJlacce JNO0TKHBI OTPaKkaTh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJU OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS ECTECTBEHHbIX HAyK, B (POPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPa W HAYYHOTO MHPOBO33PEHHs, O BKJIaJ€ POCCUUCKHX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHME PACKpbIBaTh COJAEpKaHHWE OWOJIOTMYECKUX TEPMHMHOB M MOHSTHM:
BUJI, TOIYJIALNSA, F€HO(OHA, IBOIIOLMS, ABIKYIIHNE CUIIbI ((DaKTOPBI) HBOJIIOLINY,
IPUCTIOCOOJIEHHOCTh OPTaHMW3MOB, BHI000pa30BaHME, HKOJOTHUYECKHE (DAKTOPHI,



HKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBI, pEIAYLEHTbl, LEeNH MUTaHUA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHUE H3/IaraTb OWOJIOrMYEeCKUe Teopuu (dBONIIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, depenoBaHusi TiaBHBIX HampaBlIeHUN U
nyteit spomoruu A. H. CesepiioBa, yuenusi o ouochepe B. W. Bepnaackoro),
ONPEEIIATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO MO3HAHUA B OMOJIOTUHU: HAOIIOACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUM, OPraHM3alUs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]ly HCCIIETyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYEHHBIX
pEe3yIbTaTOB, MCIIOJIB30BAHHBIX HAYUYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeaTh BBIBOJII HA OCHOBAHUH TIOJIYYCHHBIX PE3yJIbTAaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBbIE MPU3HAKU CTPOCHUS OMOJOTHUYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSIHUN, TPOAYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOT€OLIEHO30B U HAKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsl, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JIEHUCTBUS SKOJOTMYECKHX (PAKTOPOB HaA OpraHM3Mbl, IEepeHoca
BELIECTB W TIOTOKA JSHEPTHMM B DSKOCHUCTEMAaxX, AHTPONOTECHHBIX H3MEHEHUW B
HKOCUCTEMAax CBOEH MECTHOCTH, KpPYyroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LMKJIOB B Onocdepe;

yMEHUE MPUMEHATH TOJYyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTHYECKHX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeNbl0 oOecriedeHus: 0e30IacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY’KaIOIUX JIIOJIEH, COOIIOICHHSI HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHMMaHUuE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHUKEHUMN
COBPEMEHHOM OMOJIOTHH JIS1 PallMOHAIEHOTO MPUPOIOTIOIb30BAHMS,

yMEHHUE peuiaTh dJEeMEHTapHble OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
nepeHoca BeIeCTB U DHEPTUM B IKOCHUCTeMax (1IeTH MUTaHus);

YMEHUE BBINOIHATH JIA0OPATOPHBIE M MpaKkTUYeCKUe padoThl, COOII0IATh
npaBuiia Ipu padoTe ¢ yueOHBIM U TAOOPaTOPHBIM 000PYA0BAHUEM;

yMEHUE KPUTHYECKH OIIEHWBATh MW HHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIMH, HAYYHO-TIOMYJISIPHBIE
Marepualbl),  paccMaTpuBaTh  JIOOAJbHBIE  DKOJOTUYECKHUE  MPOOJIEeMbl
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHUE CO03/1aBaTb COOCTBEHHbBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001mast Ouosiorndeckyro MHGOPMAIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCII0JIb30BaTh NOHATUITHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne n/m P KonTtpoJabnbie | IlpakTHueckue (mudpp )
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 b 2 .
HOJIOTHA KaK Hayka 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbIE CHCTEMBI U UX OpTaHU3aIns 1 bubmorexa HOK
P 1 https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB M CTPOCHUE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
Bbu6muoreka [JOK
4 XK
HBHEACATEIBHOCTE [ICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOkeHNE 1 HTHAUBUAYATbHOE Pa3BUTHE 5 | bubnmnoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnecTBeHHOCTh U UBMEHUUBOCTh 2 15 bubmuoreka [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
- Cenekuusi oprannu3MoB. OCHOBBI 3 bubmnoreka [HOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41¢292
bubmnoreka [IOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB 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 KJTACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaunmeHnoBaHue pa3aesioB 1 TeEM nmudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mipp )
NporpamMmbI Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypcebl
bu6mmoreka [JOK
1 §] 1
IBOMOIHOHHAS GHOMOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmuorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"ou3Mbl 1 OKpy KaroIas cpeaa 5 1 bubmmorera [TOK
p Py B pe https://m.edsoo.ru/7f41cc74
bu6mmoreka [{OK
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/ 741 ccT4
bu6mmoreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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




ITOYPOYHOE IINTAHUPOBAHMUE

10 KJTIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero H3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
but6mmoreka [JOK
1 buoorust B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUS )KUBOM TPUPOIBI.
[IpakTuueckas padota Ne 1
but6mmoreka [{OK
2 «Mcnonp30BaHNe pa3TMYHBIX 1 0.5
https://m.edsoo.ru/863e6122
METO/IOB IIPU U3YUYEHUU
OMOJOTMYECKHX O0OBEKTOBY
3 bronornueckune cucTeMsl, IPOIECChI 1 bubnmoreka [JOK
U UX U3yYCHUE https://m.edsoo.ru/863e6564
4 XuMu4eckuid cocTaB KieTku. Boja u 1 bubmoreka [JOK
MHHEPAIBHBIE COJIUA https://m.edsoo.ru/863e674¢
but6mmoreka [JOK
5 Bbenku. CoctaB u cTpoeHue 6e1Ko 1
e TaB 1 cTpoctn JROB https://m.eds00.ru/863e6b72
®DepMeHThl — OMOJIOTHYECKHE
Karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue | 0.5 bubnmnoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMuiIa3bl
WJTM KaTajasbl)»
7 Yrneroasl. JIunnasl 1 bubmmorexa [JOK



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

https://m.edso00.ru/863e6870

bubmuorexa [JOK
8 Hyxretostie Knciorst. AT® https://m.edsoo.ru/863e6d5c
9 Ucropus u metoas! nu3ydeHus bubmumoreka [IOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kunerka kak 1enoctHas xuBas
cucrema
CTpoeHMe 3yKapuOTHYECKON KIIETKH.
JlaGopaTopnas padora Ne 2
«3y4yenue cTpoeHus KIETOK bubmuoreka [IOK
11 pacTeHHi, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii M0l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax U ux
OIMCAaHUE»
bubnunoreka [JOK
12 Obmer BewmecTs wr MeTabomm3M https://m.edsoo.ru/863e766¢
bubnuoreka [JOK
13 Potocuires. XemocHnres https://m.eds00.ru/863e7¢98
. bubnmoreka [JOK
14 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN LUK KIeTKU. [leneHue
kieTku. Mutos. JlabopaTopHas
15 paborta Ne 3 «HaGmronenue Mmuto3a B 0.5 buGnnorexa LIOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpelIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 Buocunres 0enka. Peakiys bubnuoreka [JOK
MaTPUYHOT'O CHUHTE3A https://m.edsoo.ru/863e796¢
17 Tpaucusus — OuocuHTe3 Oenka bubnmnoreka [JOK



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
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796¢

13 Hexnerounsie ¢hopmbl )KU3HU — bubmuoreka [IOK
BUPYCBHI https://m.edsoo.ru/863e7540
bu6nunoreka [IOK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
but6mmoreka [{OK
20 Metios
https://m.edsoo.ru/863¢e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0/I0TBOPEHHE.
21 JlaGopatophas pabota Ne 4 0.5 bubnuoreka IIOK
«3y4eHune cTpoeHus MOJIOBbIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
” WHauBuyanbHOE pa3BUTHE bu6muoreka IIOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubmmorexa [LIOK
HACJIE€JICTBEHHOCTHU U U3MEHUYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACJIEIOBAHUS
24 pU3HAKOB. MOHOTHOpUIHOE bubmorexa [TOK
P ' pra https://m.eds00.ru/863e8878
CKpellUBaHNE
UTHOPHUIHOE CKpeLUBaHUE. 3aKOH
25 fe3aBHIZHf\[40ro Hainuel OBaHUsA bubmmorexa TIOK
A https://m.edso00.ru/863e¢89a4
MIPU3HAKOB
CuernyieHHOE HaclleJOBaHHE
26 npu3HakoB. JlaboparopHas paboTa 0.5 bu6muoreka [IOK

Ne 5 «M3yuenue pe3ynbpratoB
MOHOTHOPHUIHOTO U AUTHOPUIHOTO

https://m.eds00.ru/863e8c60



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

CKpEILIMBAHUA y Jp030(HIIbl Ha
TFOTOBBIX MUKPOIIPENapaTax»

27 I'enetuka mona. HacinegoBanue 1 bubnuorexa [JOK
[IPU3HAKOB, CLEIJIEHHBIX C II0JIOM https://m.edsoo.ru/863e8c60
HN3menuuBocth. HeHacnencrseHuas
W3MEHYHMBOCTh. JlabopaTopHas

)3 pabota Ne 6. Mzyuenue 1 0.5 bubnuoteka [JOK
MOIU(UKAITMOHHOW N3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAPUALMOHHON KPUBOI»

HacnencrBenHass "3BMEHYUBOCTbD.

29 JlaboparopHuas padota Ne 7. 1 0.5 bubnuotexa [JOK
«AHanmu3 MyTanui y 1po30¢huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTMpENapaTax»

30 I'enerrka yenoBeka 1 bubmorexa [OK

https://m.eds00.ru/863e8d78
PesepBHbIif ypok. O60061IeHHE 11O

31 TeMme «HacneacTBeHHOCTE U 1

M3MEHYMBOCTH OPTAHU3MOBY»
but6mmoreka [IOK

32 (Cerexuns kax Hayka u npouece ! https://m.edso0.1ru/863¢9214

13 MeTobI U JOCTH)KEHUS CEJIEKITNHT ) bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buotexHonorust kak oTpacib | bubnmnoreka [JOK
MPOU3BOJCTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



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

11 KJTACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue A p
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 Bubmmorexa [IOK
t A Y https://m.edsoo.ru/863ea20e
) Hcropus pa3Butus npeacTaBieHU | bubnuorexa [JOK
00 3BOTIOLIUHA https://m.eds00.1u/863€9570
bubmuoreka [JOK
3 MuUKpO3BOTIOLIHS 1
P t https://m.edsoo.ru/863e9cle
[Tomynsimust Kak s7eMeHTapHas
€IMHULIA BUJA U SBOJIIOIHH.
but6mmoreka [IOK
4 JlabGopaTopHas padota Ne | 1 0.5
https://m.eds00.1u/863e¢99¢c6
«CpaBHEHHE BUIOB 110
MOP(}OTOTHUECKOMY KPUTEPHIOH
5 JIBroKyIIHe CUiTbl (9JIEMEHTapHBIC | bubnmoreka [JOK
(haKTOpBI) SBOTIOLIUA https://m.edsoo.ru/863e9da4
bubmuoreka [JOK
6 Ectecte i1 oTOOp U ero go 1
TCCTBEHHEIT 0TOOP H ero opme! https://m.edsoo.ru/863e9ed0
Pe3ynpTare! 3BOMIOLMK:
MPUCIIOCOO0JIEHHOCTh OPTaHU3MOB U
. BH1000pa3zoBanue. Jlaboparopras | 0.5 bubnmoreka [JOK
pabora Ne 2 «Omnrcanue ' https://m.eds00.ru/863e9fde
MPUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIFHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuorexa [JOK



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

MaKpO3BOIIOLUHU https://m.edsoo.ru/863e9cle
9 Heob6parumocTs 3BOITIONINH
10 Ucrtopus xu3nu Ha 3emiie 1 METObI
e€ U3yueHus
1 I'nnoressl IPOUCXOKACHUS KU3HU bubnuoreka IIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PasButure xu3Hu Ha 3emMie no 3pam u bubnmoreka [JOK
nepuoiamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOJIIOINU
PacTUTENBHOTO U JKUBOTHOT'O MUPA.
13 [IpakTuueckas padora Ne 1 0.5 bu6mmoreka [IOK
«/3y4eHne UCKOIMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHii U )KUBOTHBIX B
KOJUIEKIIHMSIX
14 CoBpeMeHHas cucTema bubnmoreka [JOK
OPraHUYECKOr0 MHAPA https://m.edsoo.ru/863ea48e
15 DBOJIIONHS YeTIOBEKa (aHTPOTIOTEHE3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hakTopbl) bubmuoreka [IOK
AHTPOIIOTCHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLUU
YeJnoBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIC bubnmnoreka [JOK
aJlanTalyy 4eJIOBEKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIeHHE 10
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJI0Trus KaK HayKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHHS U YKOJIOTHYECKUE

bubnuoreka [JOK

21
(hakTopbI https://m.edsoo.ru/863eafec
Abuotnyeckue GakTopsl.
JIaGoparophas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
. bubmmoreka [JOK
22 pacTeHMi U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTtopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»
bubnuoreka [JOK
23 buoTtnueckue gpakTopsl
¢ P https://m.edsoo.ru/863eb348
DKOJIOTHUECKHE XapaKTEPUCTUKH
nomyssiuu. [Ipaktudeckast padbora
24 No 2 «IToacuér mioTHOCTH 0.5
MOMYJISIUM pa3HbIX BUIOB
pacTeHui»
25 Coo01iecTBa OpraHu3MoOB — bubnmoreka [JOK
OMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHUE CUCTEMBI bubnuoreka [JOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
bubmunoreka [JOK
27 DKOJOTUYECKUE TUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3Kocuctem. Cykieccust
28 [Ipupoaubie 3KOCHCTEMBI
29 AHTPOIOTE€HHbIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubmmoreka [IOK
IKOCHCTEeMa 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK



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

o6uocdepsl https://m.edso0.ru/863ebd 16

32 UYenoseuecTBo B Omochepe 3emiun 1

13 CocymiecTBoBaHUE TPUPOIBI U | bubnmnoreka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PezepHblil ypok. O600111€HHE TEMBbI

34 «Coo011ecTBa 1 9KOJIOTUIECKUE 1
CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



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




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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