KanyrmHa
MapwuHa

E ro po BH avm HUCTEPCTBO IMPOCBEHNIEHUS POCCUUCKOW ®E/IEPALIAA

MopnucaH: KanyrmHa MapuHa

EropoBHa Munucreperso obpasoBanus CTaBpono/ibeKoro Kpas
DN: C=RU, OU=[upektop, O=MKOY
COLLN10, CN=KanyruHa MapuHa
EropoBHa, E=school1011@yandex.ru
OcHoBaHue: £ 9BnsCb aBTOpoM .
3TOro AOKYMeHTa MKOY COLU Ne 10
MecTononoxeHue: MECTO NoANUCaHUsI

[Hata: 2024.09.15 16:22:55+03'00'

Foxit PDF Reader Bepcusi: 11.2.1

Aamunucrpauns KpacHorsapaeiickoro MyHHIHNAILHOIO OKPYra

PACCMOTPEHO COI'NTACOBAHO

S W
MeTtoanueckum Jamecrurelib AMpeKkTopa i

o0beaMHeHueM yuurelieid no YBP
eCTeCTBEHHO - %@6

MATEMATHYECKOTID [HK]Ia

ﬂ’%j Ipukas Ne32-O] ot «[ 30 ]» "*.qsl P
d — 08 [2024]r.
Jlopoxosa E.A.

[porokoa Nel] ot «[30]»
lasrycra] [2024]r.

PABOYAS ITIPOI'PAMMA
(1D 4344625)

yuebHoro npeaviera «buonorus. bazoblii ypoBeHb»

4 obyuatomxed 10 — 11 knaccos

ceqo [Mokposekoe 2024 rox.




IMNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke TporpamMmbl MO OWOJIOTHH TEOPETHYECKYI0 OCHOBY IS
OTIpENICTICHUS] TOAX00B K (OPMHUPOBAHUIO COJACPKAHUSA Yy4eOHOTO mMpeaMera
«buonoruss» coctaBWwIM: KoHUEeNTyalbHble monoxenus @OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  IIEJICH, CoJIepyKaHHWs, pe3ynbTaToB OOYyYCHHS U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB, TTOJIOKEHHUS 00 OOIUX MENIX U
NPUHITMIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHAE CHCTEMBl CPEIHETO
oOmero oOpasoBanusi B Poccuiickoit denepainuu, a TakKe IOJIOXKEHUS O
cnenuduke OMONOTUM, €€ 3HaYCHUU B MO3HAHUM KUBOW MPUPOJBI U 00eCTIeueHUN
CYIIIECTBOBAHMS YeJIOBeUeCKOro obrmecTBa. COrlacHO Ha3BaHHBIM IOJIOKCHUSM,
oTpe/ielIeHbI OCHOBHBIC (DYHKITMH MPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owonoruu [aéT TPEACTABICHHE O IMeNsix, 00 oOmen
cTparerud OOydYeHHs, BOCHUTAHUS M Pa3BUTHS OOYyYalOLIUXCS CpeACTBAMU
yaeOHOTO TIpeaMmeTa «buosorus», omnpeaenser o00sg3aTelbHOE MPEAMETHOS
colepkaHUe, €ro CTPYKTypy, pacmpeaelieHne 1o pa3ieliaM ©  TeMmaw,
PEKOMEHIyeMYIO TOCJIeI0BATeILHOCTh U3YyUCHUs y4eOHOTO Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JOTMKH 00pa30BaTEIHLHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yUYaroImXCs.

B mnporpamme mo OWONOTMM Tak)Ke YYHMTBIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JITHYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
o0yueHnss B (POPMHpPOBAaHMH OCHOBHBIX BHJOB Yyd4eOHO-ITO3HABATEIbLHOM
NEeSTENbHOCTH/YUEOHBIX JEHCTBUNM OOy4YaroIMXCAd MO OCBOCHUIO COJEpKAHUS
OMOJIOTMYECKOT0 00pa30BaHMUS.

B mporpamme no 6uosioruu (10—11 kmaccel, 6a30BbIil YPOBEHB) peaIn3oBaH
IPUHIIMI TPEEMCTBEHHOCTH B HM3yYCHHHM OWoJorhd, Ojarojgaps 4eMy B HeEH
MPOCMATPUBAETCS HANPABICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
dbopmMHpoBaHUEM €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, HEHHOCTHBIX
OpHEHTAIUH JTMYHOCTH, SKOJIOTHYECKOT'O MBIIIICHHUS, TIPEICTaBICHUH O 3I0POBOM
o0paze *KU3HU U OEpPEeKHBIM OTHOIIEHHEM K OKPYXaIoIIed MPUPOIHON cpele.
[TosTOoMy Hapsmy ¢ U3y4eHHEM OOIIEeONOIOTHYECKUX TEOPU, a TAaKKe 3HAHUU O
CTPOEHHUH KUBBIX CUCTEM PA3HOr'O paHTa M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX IPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMAHUE HCIOJIb30BAHUIO
TIOJTYYCHHBIX 3HAHUH B MMOBCETHEBHOM JKU3HU IS PEIICHUS MPUKIATHBIX 3a7a4, B
TOM 4YHCJIe: TPO(QUIAKTHKYA HACIEJACTBEHHBIX 3a00JIEBAHUIA YEIIOBEKA, MEIHKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS HKOJIOTUYECKU
1IEJ1eCO00pa3HOr0 TOBEJIEHUS B OKpY)Karolledl MNpUpOJHOM cpele, aHaiu3a
BIUSHUS XO3SHUCTBEHHOW ACATCIBPHOCTH 4YEJIOBEKAa HAa COCTOSIHUE IMPUPOJIHBIX U
WCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHUEC BHUMAHMSI K MPUKIIATHON HAIIPABICHHOCTH
yaeOHorOo mpenmera «buosmorusy MpoauKTOBAaHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCIIOBUH JUIsl pEIIEHUs] OJJHOM M3 aKTyaJlbHbIX 3ajay IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHusi, KoOTOpas Tmpeanojaraer (QopMuUpoBaHHE Yy  OOydarOIIUXCS
CHOCOOHOCTH aJaNTHPOBAThCA K HW3MEHEHUSM JIUHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUpa.

buonorust Ha ypoBHE cpenHero oOIIero 00pa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (GpopMUpOBaHUE y OOyYArOUIUXCS MPEICTABICHUNA O
HAy4YHOM KapTUHE MHpa, paciiupsieT U 00oOlaeT 3HaHUA O KUBOW Hpupoie, e
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHM3allMM W JBOJIOLHM, CO3MAET
yCIOBUSL  JAJsi:  TIO3HAHHWS  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBAHUS
(GyHKIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 37I0POBOTO W Oe3omacHoro obpasa
KU3HU, KOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOU MPUPOJE
U YEJIOBEKY.

Bonpuioe 3HaueHne OMOIOTUs UMEET TAKXKE JJI PEUICHUS! BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs,  COLHUATU3AINU
oOyyaroruxcs. M3yyenue Guonoruu odecrneuynBaeT ycloBUs AJisi (OPMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX H  HWH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBTYpbl, COCOOCTBYET MHTErpaldyd OMOJOTMYECKHX 3HAHHMM C
NPEICTaBICHUAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKHU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IpeamMera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEAENICHUs TMOAXOI0B K OTOOpY H
CTPYKTYPUPOBAHUIO €r0 COJEpPXKAaHUs, NPEACTABIECHHOIO B MpOorpamMme Mo
OHnoJI0ruu.

Ot6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YPOBHE
OCYIIECTBIEH C MNO3ULMUHI KyJIbTypOCOOOpPAa3HOIO IMOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OO0y4aroIMuecs: JOJDKHbI OCBOMTH 3HAHUA W YMEHHMs, 3HAUUMBbIE IS
dbopmupoBaHus 0OIIEH KyJIbTYphbl, ONpPEACISIONINE aJeKBATHOE TOBEIACHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U TPaKTHUecKoH aestenbHOocTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUN
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIIy>KaT OCHOBOMU /1Jisi (pOPMUPOBAHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHONW KapTUHE MHUpA U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TI'yMaHH3alUU
OMOJIOrMYecKoro 00pa3o0BaHHUA.

CTpyKTypupoBaHHE COJEp)KaHUS y4eOHOro Mmarepuaja B Mporpamme Io
OMOJIOTUM OCYIIECTBIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOUM MPUPOJIbI, O €€ YpOBHEBOW OpraHU3ALMK U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIICIYIOIINE COAEp KATEIbHbIC JIMHUM: «bronornus kak Hayka. Meronasl
HAY4YHOTO MOo3HaHus», «KieTka kak ouojornyeckas cucremay, « OpraHusM Kak



onosorndeckas cucremayn, «Cucrema W MHOrooOpasue OpPraHHYECKOr0 MHPay,
«IBOJTIOIHS KUBOU MPUPOABD, « IKOCUCTEMBI M IPUCYIIHE UM 3aKOHOMEPHOCTH.

enp wm3yueHust ydyebHoro mnpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJaZicHUEe  OOyYaloIMMUCA 3HAHUSMH O  CTPYKTYpHO-(DYHKIMOHAIBLHOU
OpraHM3allid KUBBIX CHCTEM pa3HOTO paHra M MPUOOpPETECHHE YMEHUU
WCIIOIb30BaTh ATHU 3HAHUS JUISI TPAMOTHBIX JIEWCTBUM B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus ydeOHoro npenmera «buosorus» Ha 6azoBom
yYpOBHE 00€CTICUNBACTCS PEIICHUEM CIISAYIOIINX 3a/1a4:

OCBOCHHE OOYyYaIOIIMMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUiIaxX, CIyKaIluX OCHOBOM
s OPMUPOBAHUS MPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpPa, O
METOJaX HAy4YHOTO MO3HAHUS, CTPOCHUHU, MHOT000pa3uu U OCOOCHHOCTSIX JKUBBIX
CHCTEM Pa3HOTO YPOBHSI OpraHM3aIMH, BbIIAIOIIUXCSI OTKPBITUAX U COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYyalbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHalv3a JAaHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIAOB, WACH M MOAXOJOB K H3YUYEHHUIO >KUBBIX CHUCTEM
pPa3HOI0 YPOBHS OpraHU3alliM;

CTAHOBJICHHE Yy oOOydJaromuxcs oOmeld KyJbTyphl, (yHKIMOHAIHHOM
rPaMOTHOCTH, PA3BUTUE YMEHUM OOBSICHATH M OLIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUU U ONBITA, TMOJYYEHHBIX MpHU
W3y4YeHUH OMOJIOTHH,

dbopMupoBaHue y OOydYarONIUMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JIESITEIHHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTU IO3HAHUSI YEJIOBEKOM >KHUBOMU
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPH MPOBEJACHUU OMOJIOTHIECKUX UCCIICIOBAHMI;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIsl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHI, 1Uisl (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHUS;

IpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCETHEBHOM XKU3HU IS
OLCHKH MOCJIEACTBUI CBOEH JIESITEIBHOCTH 110 OTHOILICHUIO K OKPYXKAIOLIEH Cpelie,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHE M COOJIIOJIEHWE Mep NPOPUIAKTUKU
3a00JIeBaHUH.

B cucreme cpemnero oOmiero oOpasoBaHusi «buonorus», m3ydaemas Ha
0a30BOM ypOBHE, SBIECTCS O00OS3aTEIbHBIM YUCOHBIM IIPEAMETOM, BXOJISIIHM B
COCTaB MpeIMETHOM 001acTu « ECTECTBEHHO-HAYUYHBIE TIPEAMETHI.



Jliist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 0011Iero 00pa3zoBaHus
otBoauTCs 68 yacos: B 10 kmacce — 34 yaca (1 yac B Hexenwo), B 11 kimacce — 34
yaca (1 gac B Hepento).



COJEPXAHUME OBYUYEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3sb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HaykKamu, pusiocodueit, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HopMUPOBAHHHM COBPEMEHHOM HAy4YHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metob1 TO3HAHUS KUBOUM MPUPOBI (HAOMI0ICHUE, SKCTIEPUMEHT, ONKUCAaHUE,
U3MEpeHue, KiIaccupuKamms, MOJCTUPOBAHUE, CTAaTHCTHYECKass 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptpetst: Y. HapBun, I'. Menaens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeToIbl TO3HAHUS )KMUBOU MPUPOJIBI».

JlabopaTopHble ¥ NpaKkTHYecKue padoThl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMYHBIX METOOB MPHU
U3y4YEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al M.

’Kusbie cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouonoruu. Otianumne
YKUBBIX CUCTEM OT HEOPTAHUYECKOU MTPUPOBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpraHU3alluid OMOCUCTEM:
MOJICKYJIAPHBIMA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIA, MOMYJISALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMoC(EepHBIA.

JdemoHncTpanuu:

Tabnuubl u cxembl: «OCHOBHBIE MPU3HAKU KU3HW», «YPOBHU OpraHU3aIuU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb moJiekybl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTaB KIETKH. XHMUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/la 1 MUHEpabHbIE BELIECTBA.

OyHKIIMA BOALI W MHUHEpaJbHBIX BeHIECTB B KieTke. llogaepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u ctpoeHue OeiakoB. AMHUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnunmble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYphl ~O€IKOBOM MOJIEKyJbl (NEepBUYHAs, BTOpUYHAs, TpPETUYHAS U
YEeTBEPTUYHASL CTPYKTypa). XHUMHYECKuEe CBoilcTBa OenkoB. buonormyeckue
(GyHKUIHUU OENKOB.



®epmeHTsl — Ouojormyeckue Karamuzatopsl. CtpoeHue depmeHTa:
aKTUBHBIA WEHTp, cyOcTpaTHas cnenuduyHocTtb. KodepmeHnTsl. Butramunsi.
Otnuuus pepMEeHTOB OT HEOPraHUUECKUX KaTaInu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pudo3a ©  JE30KCHUpu003a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW noiMcaxapuiabl (Kpaxmall, TJIMKOTEH,
1eJUTI0I103a). buonornvyeckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocomunuasl, crepouasl. [HapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkuuu saunuaoB. CpaBHeHue
YIJIEBOJIOB, OETIKOB U JIMMHUIO0B KaK UICTOYHUKOB SHEPTHUU.

Hyxneunnoseie xucnorel: JIHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kuciaot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkuuu PHK.
Buaest PHK. AT®: ctpoenue u hyHKIUU.

[uronorus — Hayka o kietke. KietouHast Teopust — npumep B3auMOACHCTBUS
uzeil 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmmMe NTpPU3HAKK KIIETOK:
3aMKHyTas HapykHas memOpana, moisiekynsl JIHK kak renerudeckuii ammapar,
cuUcTeMa CuHTe3a Oeka.

Tunel KJIETOK: JyKapuoTHUYecKas U Mpokapuotrnyeckas. OcoOeHHOCTH
CTpOEHHUs TpokKapuoTuueckor kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
J9YKapUOTUYECKOW KIIETKH. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KMBOTHOM H
IrpUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cBoiicTBa u pyHkiuu. [{utormiaszma u eé
opranouipl. OmHOMeMOpaHHbIe opraHowabl kietku: OIIC, ammapar [Monbmku,
an30CcoMBl. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[Ipoucxoxaenne MUTOXOHIpUUA W Tactuld. Buasl mnactun. HememOpanHbie
OpraHOWIBI KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHTP, IIEHTPUOJHA, PECHUYKH,
KryTUKU. OyHKIMHA OPraHOUIOB KJIETKU. Brirrouenus.

SAnpo — perynaropHslii 1eHTp KieTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapuoIjia3Ma, XpOMaTHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHCnOpT BEHIECTB B KIIETKE.

JdemoHcTpanuu:

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

Huarpammer:  «PacnpeneneHue XUMHUYECKUMX DJIEMEHTOB B HEXUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuubr u cxembl: «llepuognyeckas Ta0iauIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoseKyIbl Boab», «brocunres 0enka», « CTpoeHrne MOJIEKYJIbI OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotsl. JJHK», «Ctpoenue mMosieKkybl



AT®», «CtpoeHue >yKapuoTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW»,
«CtpoeHue pacTUTENbHOM KIETKU», «CTpOEHHE TNPOKAPUOTHYECKON KIIETKH,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabn.

OOopynoBaHHe: CBETOBOM MHUKPOCKON, OOOpYIOBAaHHME J[UIsl IMPOBEACHUS
HAOJIIOICHHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora Ne 1. «/3yueHue KaTaqTuTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabora No 2. «l3ydyeHue CTpOeHHS KIETOK paCTEHUH,
KUBOTHBIX M OaKTepHil MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomn3M. AcCuMUIAIUs (TUTaCTHYECKUii OOMEH) U
JUCCUMUJISIIUS  (SHEPreTUUECKUil OOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB U DHEPrUUM B IMOHUMaHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBINA U reTepoTpodHbIid. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN IHEPTUHU B KIIETKE.

®ortocunTe3. CBeroBas u TeMHOBass ¢a3bl (oTocuHTe3a. Peakiuu
dboTocunTeza. DPpdekTuBHOCTh hoTOCHHTE3a. 3HaUeHUE (POTOCUHTE3a ISl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeapl Ha (POTOCHHTE3 U CIOCOOBI MOBBIMIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIoIe OakTepuu. 3HaYCHUE XEMOCHUHTE3a s
KU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BBbIICICHUE U
AKKyMYJIMPOBAHHUE SHEPTUU B KJIETKE. DTaIlbl SHEPreTUYECKOro oomMeHa. I mukonms.
Bpoxenne u ero Buabl. KucimopogHoe OKHCIEHHE, WA KIETOYHOE AbIXaHHE.
OxucnurensHoe dhochopunupoanue. IPEKTUBHOCTh YHEPTETUIECKOTO0 OOMEHA.

Peaknuu MarpuuHoro cunre3a. ['enernueckas wuHpopmamus u JIHK.
Peanuzanusi reHerndeckodl wHGOpMalUM B KIETKE. | €HETUYECKUM KOA U €ro
cBoiictBa. Tpanckpurnmus — Mmatpuuabii cuaTe3 PHK. Tpancnsamus — GuocunTe3
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOkuciaor. Ponb pubocom B
ounocuHTe3e Oenka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiTHs BupycoB (/1. U.
NBanoBckuit). OCOOEGHHOCTH CTPOCHHSI M SKM3HEHHOTO IIMKJIA BHUPYCOB.
bakrepnodaru. bonesnn pacTteHuid, XUBOTHBIX M YEJIOBEKa, BBI3HIBAEMBIC
BUpycamu. Bupyc ummynozaeduiura uenoseka (BIY) — Bo3oyaurens CI1N/a.



OOparHast ~ TpaHCKpumius, peBepraza u  uHTerpaza. lIpodunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpauuu:

[Hoprpetsr: H. K. Konbuos, /1. . IBanosckuii, K. A. Tumupsizes.

Tabmumer m cxembl: «Tunbl mutanusy, «Metadoauzm», «MHTOXOHIPUIY,
«JHepreTuueckuit oomen», «Xmopomnacty, «®Dorocunredyn, «Ctpoerue JIHK»,
«Ctpoenue u GpyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Koa,
«Bupyce», «bakrepuodarn», «Crtpoenne u xuzHeHHbd nukia Bupyca CIIN/a,
0aktepuodaray, «Pemmukarus JTHK».

O6opynoBanue: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykrypsl JJHK.

Tema S. PasMHoOKeHHe M MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1ukI, WM >KU3HEHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peakuus MaTPpUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIIL
JunmonaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHUJIBI.
[luTonornueckue OCHOBbI PAa3MHOXKEHUA W HWHIWBUAYAJIBHOTO  Pa3BUTHS
OPraHu3MOB.

Henenue knetku — muto3. Craauu mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrHYECKU CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIIb KJIECTKH — aroITo3.

@opMBbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrionoe U nososoe. Bunapl 6ecnonoro
Pa3sMHOXEHUSA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHKe, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIOHMpPOBAHHUE
OpPraHU3MOB, €0 3HAYECHHE JJIS1 CEJICKIUU.

[TonoBoe pa3MHOKEHHUE, €r0 OTIAUYHS OT OECTIOJIOTO.

Meiio3. Cragun meiio3a. Ilponeccel, NpoHCXOAsIIME HA CTAaUAX MeHo3a.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buosiornueckuii CMbICI U
3HaYEHUE MEH03a.

l'amerorenes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U SIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TraMmeT (CrnepMaTo30u[l, SMIEKJIeTKa) — CHEpPMATOreHe3 M OBOTCHES.
OCOOEHHOCTH CTPOCHUSI SMIIEKICTOK W crepMaro3ousoB. OIio0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHE3). OMOpUOHAIILHOE  pPa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobienne, racTpynsmus, opraHorene3. IloctamOpuonanbHOE pasButue. THIbI
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MIPSIMOE, HEMPsIMOE (TMYMHOYHOE). BiiusiHue



Cpelnbl Ha Pa3BUTHE OPTraHU3MOB, (AKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKICHHBIC
YPOJCTBA.

Poct u pazButue pactenuii. OHTOreHe3 ILIBETKOBOIO PACTEHUA: CTPOCHHE
CEMEHU, CTA/INU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuiel u  cxeMbl: «DOpMBI pa3MHOXKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHU», «BeretaTuBHOE pa3MHOXKEHHUE
pactenui», «J/lenenne xknetku Oakrepuil», «CTpPOEHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpoMocoMmbl», «Knerounsiii mukmy, «Pemmukamus JTHK», «Mutos»,
«Metiosy, «IIpsamoe u HenpsMoe pazButue», «l'aMeTorene3 y MICKOIUTAIOWINX U
4eJ0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

OGopynoBaHue: MHKPOCKOTI, MHKpOIpEenapaThl «Cnepmaro3onasl
MJICKONIUTAIOIIETO», «SHIeKIeTka MiIeKonuTarmeroy, «KapuokuHes B KieTkax
KOpEIIKa JyKa», MarHUTHas MOJEb-anIuiukanus «JleaeHue KiIeTKkh», MOAEb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHEe PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHWe CTPOCHHS IIOJIOBBIX KIETOK Ha
rOTOBBIX MUKpPOIMpEnaparaxy».

Tema 6. HacsiencTBEHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetnku. Micropus pa3BuThs reHETUKHU. Ponb uronoruu
¥ OMOpPUOJIOTUM B CTAaHOBJIICHWHM TE€HETHUKH. BKiaa poccuilckux M 3apyOeiHBIX
y4EHBIX B Ppa3BUTHE TEHETHKH. METOoJbl TEHETUKH (THOPHUI0JIOTHICCKHM,
IIUTOICHETUYECKUH, MOJEKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHUYECKHE
noHATHs. ['eHeTn4yeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, yYCTaHOBIIEHHbIE ['. Menaenem.
MonHorubpuiHOe CKpelMBaHue. 3aKOH eIWHO00pa3us THOPHUIIOB IIEPBOIO
nokoJieHus. IIpaBuino JOMUHMpPOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unore3a ynuctorel ramer. I1oaHOE U HEMOTHOE IOMUHUPOBAHUE.

JlurubpuaHoe  CKpeniMBaHWe. 3aKOH  HE3aBUCHUMOTO  HAacCleOBaHMS
npu3HakoB.  l{UTOreHeTHYeCKWEe  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpenmBanue. Mcnoap30BaHne aHAIU3UPYIONIETO CKPEIINBAHUS
JUISL OTIPEIeSICHHs] TEHOTHIIA OCOOH.

CueryieHHoe HacienoBaHue TmpuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysbTare
KPOCCUHIOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTU. [ eHeTHYeCKue KapThl.



I'eneruka noma. XpoMOCOMHOE OIpeAeneHue moia. AyTOCOMbl U TMOJOBBIE
XpOMOCOMBI. ['OMOraMeTHsle M TreTeporameTHble opraHu3Mbl. HacnenoBaHue
MIPU3HAKOB, CLIETIJIEHHBIX C MOJIOM.

N3menunBOCTh. BBl ”3MEHYNBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Posmp  cpenpl B HEHACHEACTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIMOHHON N3MEHUYMBOCTH. BapualimoHHbIi psil M BapUallMOHHAS KPUBAs.
Hopma peaknuu mpusHaka. KoJWueCTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBennasi, WM TEHOTHUNIUYECKAs, W3MEHYMBOCTh. KomOWHaTHBHas
U3MEHUYMBOCTh. Meio3 U TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHUYMUBOCTU. MyTalnmoHHasi u3MeHUYUBOCTh. Kitaccudukanust MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluil. MyTtareHHbie (pakTophbI.
3aKOH rOMOJIOTMYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHUHUBOCTb.

I'enetuka wenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKa: TCHCAIOTHYCCKUM, OJTU3HEI[OBBIM, IIMTOTCHETHYCCKHUI, OMOXMMHYCCKUH,
MOJIEKYISIPHO-T€HETUYECKHM. CoBpemeHHoOe ONPENIECIICHHE TE€HOTHUIIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHKCJIE C MOMOIIBIO
[1I1P-ananu3a. HacneacTtBenHble 3a00JieBaHHMS dYeJIOBEKAa: T'€HHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPEepacroyioKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckue W TreHepaTuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUMAMBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKY U JICUYEHUS TeHETUYECKHUX
Oosne3Hell. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYCHUE MEIUIIMHCKOMN
TCHETUKHU B MPEAOTBPAIIEHUH U JICUCHUU TeHETUYECKUX 3a00JI€BaHU YEIOBEKa.

JdeMoHcTpanuu:

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

Tabmumet w cxembl:  «MOHOTMOpPUIAHOE  CKpeIMBAaHHE MW €r0
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pAaCIICIUICHHS M €ro LUTOrE€HEeTUYecKas
OCHOBa», «3aKOH  YHCTOTBl  rameT», «JluruOpugHoe  CKpEIIMBaHHEY,
«uTomornyeckue OCHOBBI JTUTUOPUTHOTO CKpELIUBAHUA, «Meiio3y,
«B3anmoaenuCcTBUE QUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbhl PpPACTEHUM,
KUBOTHBIX WU 4eEJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEINIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHYUBOCTHY, «MoaudukamonHas HW3MEHUYMBOCTHY, «HacnemoBanue pesyc-
daktopa», «I'eHeTrka rpynm KpoBm», « MyTarimoHHast U3MEHUYUBOCTHY.

OO6opymoBanue: MojeNU-anIIuKanu  «MOHOTHOPUIHOE CKpEIUBAHUE),
«Henonnoe nomunupoBanuey, «urudpunanoe ckpeniuBanuey, «llepexkpécr



XpPOMOCOM», MHKPOCKOII M MHKporpenapaTr «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUILEB M OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlaboparopnas pabotra No 5. «M3yueHuwe pe3ysbTaTOB MOHOTHOPUIHOTO M
JUTHOPUIHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIpENapaTaxy.

JlabopatopHast pabota Ne 6. «M3yueHne MoANPUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y JIpo30(Quibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekups Kak HayKa WU MPOLECC. 3apPOKICHHUE CEIEKIUH W JTOMECTUKALMS.
Yyenne H. UW. BaBumoBa 0 1eHTpax MPOUCXOXKACHUS W MHOro00Opas3us
KYJbTYPHBIX pacTeHUM. LIEeHTpbl MPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CoOpT,
OpoJ1a, IITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCoBBIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPacTeHUW U KUBOTHBIX. OIlleHKAa 3KcTephepa. bIM3KopoaCTBEHHOE
ckpeniuBanue — HWHOpuAWHT. Ywmcras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoAacTBeHHOE CKpellUBaHUE — ayTOPUAMHT.
Otpanénnas rubpuauzauuss u €€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJTYy4YEHUE TOJUIUIONAO0B. JlOCTMKEHHS CENEKIMU PACTEHHM, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHanTHo JIHK wu TtpaHcrennsix opranusmoB. Kiertounas
nHxeHepus. Kierounele KyabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiioHnpoBanue BBICOKOIIPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okosornueckue W dtudeckue  npodsmembl. ['MO - reHeTmyecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanuu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBanoB.

TaOmumbsl 1 cxembl: kapta «LleHTpbl NpoOUCXOXKIAEHHST W MHOroo0Opasus
KYJbTYPHBIX pacTeHui», «[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJbTypPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. ®. MBanoBay,
«ITomumnonnusa», «OO0bEKTBI OuoTexHoNOrum», «KieTtouHele KyJabTypbl U
KJIOHUPOBaHHE», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

OO6opynoBanue: MyJIsKH TUIOJJOB M KOPHETIOA0B TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuit «CenbcKOX03sUCTBEHHbBIE PACTEHUS.



JlaGopaTopHble U IpakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIMOHHAA OMOJIOTHAL.

[Ipennocbulkn BO3HUKHOBEHUS DSBOJIIOIMOHHOM TEOPHUH. OBOJIOLHMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BrusHue 3BONIOIMOHHON TEOpUM HAa pa3BHUTHE
OMOJIOrMH U APYTUX HAYK.

CBugerenscTBa 3BOJMIOUUU. [laneoHTOIOrMYECKHE: TMOCIEIOBATEIBHOCTD
NOSIBJICHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETOMHUCH, MEePEeXOaHble (HOPMBI.
buoreorpaduueckue: cxoacTBo u paznuune ¢payH u Haop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrHYecKHe: CXOACTBA W pasiuuus 3MOPHOHOB pa3HBIX BHUIOB
N03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTUYHBIC, aHAJIOTHYHBIE,
pPYIUMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHYECKHE: CXOJACTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MyTeHd Yy BcexX
OpraHU3MOB.

OpomononHas Teopuss Y. JlapBuna. IIpeAnochlIKM BO3HUKHOBEHUS
napBUHU3MA. J[BWOKyIMe CHUJIBI HBONIONUU BUAOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE TMPU OIPAHUYEHHOCTH PECYPCOB, HEOMpeneaEHHas WU3MEHUYUBOCTD,
O0opb0a 3a CylllecTBOBAHUE, €CTECTBEHHBINA OTOOD).

Cunrernueckas teopus 3Boonuu (CTI) u €€ OCHOBHBIE TTOJIOKEHHUS.

MukposBosmronus. [Tonmynsauus kak equHUIA BUAA U 3BOJIIOLIMH.

JBrxymue cuibl ((pakTopbl) 3BOJIONMKM BUAOB B Mpupojae. MyTallmOHHBIN
npouecc M KOMOWHATHBHAas HM3MEHYMBOCTh. [lomyssliMOHHBIE BOJHBI U Jpeild
reHOB. V3011 1 MUTrpanus.

EctecTBenHbIii oTOOp — HampaBiusoommii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOODA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojonuu. [Ipumepsl
IPUCHOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UAHOATANTALIUY.

Bun wu BumooOpazoBanue. Kpurepun Buma. OcHOBHBIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi. DPopMbl  HBONIONUU:  (puiieTUYECKas, JIUBEPreHTHas,
KOHBEpreHTHas, napasuienbHas. HeoOpatuMocTs 3BOMTIOIUN.

[IporcxoxaeHne OT HecneHalIU3UpOBAHHBIX IpenkoB. IIporpeccupyromas
crnenuain3anys. AJanTUBHAS paguanus.

JdemoHcTpanuu:



[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. JapBun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuirel 1 cxembl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3eMiiey, «3apOIbIIIn
MO3BOHOYHBIX  JKHUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOpbObI  3a
cymectBoBanue», «EctecTBeHHbIl 0TOOPY, «MHOrO00Opasue COpPTOB PACTCHUIDY,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsamum»,  «MyTtanuoHHas
U3MEHUUBOCTE», «ApoMopdo3bl», «WUamoamantaumm», «OO0mas aereHepauus,
«/JIBmkymue cunbel 3Bofouun», «Kapra-cxema wapmpyra mnyremectBuas Y.
Hapsunay, «boppba 3a cymiectBoBaHue», «IIpucmocobIeHHOCTh OPTraHU3MOBY,
«"eorpaduueckoe BU1000pa3oBaHmey, « IKOJIOTHIECKOE BUI000PA30BAHUEY.

OO6opyoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3jIM4YHBIMU THUIIAMH OKPACKH,
Ha0oOp TJI0JIOB U CeMsiH, KoJuleKuus «lIpuMepbl 3alIUTHBIX MPUCTIOCOOTICHUN Y
KUBOTHBIX», MOJIeJb «OCHOBHBIE HAIPaBJICHUS 3BOJIIOIUNY», OOBEMHAS MOJEIb
«CTpoeHue roJIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpadguyeckas kapra wmupa, KojulekKuus «PopMbl COXPaHHOCTH
HMCKONIAeMbIX JKMBOTHBIX M pacTeHWi», Mojenb anmiukanus «llepexkpéct
XpPOMOCOMY, BIaXKHbIE Ipenapartsl «Pa3BuTre HaCEKOMOroy», «Pa3BUTHE JIATYIIKNY,
Mukponpenapar «Jlpozoduna» (HOopma, mMyTanmuu (GOPMBI KPBUIBEB M OKPACKHU
Tena).

JlaGopaTopHblie U NpakTHYeCKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB IO MOP(OIOrHIECKOMY
KPUTEPHUION.

JlaGoparopHas pabora Ne 2. «Onmcanue nprcrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE U pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHbIE TPEACTABICHUS O 3apOXKICHUU XKWU3HU. HaydHble THUIIOTE3bI
BO3HUMKHOBEHHUS KU3HM Ha 3emiie: a0uoreHe3 W NaHcnepMus. XuMUUYEcKas
IBOMIOIUSI. AOHUOTEHHBI CHUHTE3 OPTraHWYECKHUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCIEPUMEHTANIBHOE MOATBEPKIACHNE XUMUYECKON IBONIOINK. HauanbHbIe Tanbl
ouosnornyeckoi sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHWE NPOTOKJETKU. [IepBble KIETKM M WX 3BOJIIOLHS.
DopMHUpPOBAHNE OCHOBHBIX TPYIIN )KUBBIX OPTAHU3MOB.

Pa3Butne xu3Hu Ha 3emiie mo spam M nepuojam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llaneos3oiickas spa u €€ mepuoabl: KEeMOPUMCKUIA,
OPAOBUKCKHUM, CUITYPUHUCKHAM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30¥cKas 5pa ¥ €€ IepUoabl: TPHACOBBIN, OPCKUN, METIOBOM.

KaiiHo3oMickas 3pa u €€ mnepuoApl: NaJCOr€HOBBIM, HEOTCHOBBIM,
AHTPONOT€HOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJOornyecKux mporeccoB. OCHOBHBIE ATallbl
SBOJIIOIMU PACTUTENBHOTO M KMBOTHOrO Mupa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [losiBIIeHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CuctemMa OpraHMYecKOr0 MHpa KaK OTpakeHue »3BoonuUd. (OCHOBHbBIC
CHUCTEMAaTUYECKHE IPYIIbI OPraHU3MOB.

DBOJIIOLMA YeJIOBEKa. AHTPOIIOJIOTHs KaK HayKa. PazBuTue npeacraBlieHHil o
INPOUCXOXKJIEHUU uYeJoBeKka. Meroasl u3ydeHusl aHTpororesesa. CxoacTBa u
paznuyus 4es0BeKa U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YeJIOBEKa.

JBwxymue  cunbl  ((pakTopsl) AHTPOIIOrEHE3A. Hacnencreennas
U3MEHUYMBOCTh M  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbIH o00pa3 KHU3HHU,
U3TrOTOBJIEHUE OPYIUN TPyAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJNMU U BETBU IBOJIOIMU YEJIOBEKA: aBCTPAIONMUTEKH, YeloBek
yMmeneli, YenoBek mnpsamoxonamui, YenoBek HeaHaepTtanbckui, Yenosek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHs, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAUSL.

Yenoseueckue packl. OCHOBHbIE  OOJbIIME  pachl:  €BPONEOUIHAsS
(eBpasmiickasi),  HErpo-aBCTpalioujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAsS
(a3marcko-amepukaHckasi).  UepTel  MPHUCIOCOOJIECHHOCTH  MpEICTaBUTENEH
YEeJIOBEYECKHX pac K YCJIOBUSAM CYIIECTBOBaHUS. EJIMHCTBO 4YEIOBEUECKUX pac.
Kpurtuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilacrep, A. N. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuupel 1 cxeMmbl: «BosuukHoBeHue CoyiHeuHOM cUCTeMBI», «Pa3Butue
OpraHnueckoro wmupa», «PacturenpbHas KieTka», <« KHBOTHas  KJETKa»,
«IIpokapuornueckas kinerka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AHATOMHYECKHX YEpPT CTPOCHMS 4YEJIOBEKAa M YEIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJOTHYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimue moan», «lpeBHue mroan», «llepBbie
COBPEMEHHBIE JIIOIN», «HeIoBeUeCcKue pacol».

O6GopynoBanue:  Mmyisiku — «l[Ipoucxoxnenne — yenoBeka»  (OKOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTaldblla, KPOMAHbOHIIA), CJIENKH WIU
U300pKEHUS KaMEHHBIX OpYyJIui TEpBOOBITHOTO YeloBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TeoxpoHoJorudeckas Tabnuna, Kojuiekuus «Dopmel
COXPAHHOCTHU MUCKOMAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHbIe M IpaKTHYecKUue padoThbl:

[Tpaktuueckas padora Ne 1. «M3yueHne nUCKOMaeMbIX OCTATKOB PACTEHUUN U
YKUBOTHBIX B KOJIJIEKIIUSAX).



DKCKypcusl «IBOJIIOIUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAyYHBIN WJIM KpaeBeIUeCKUi My3eil).

Tema 3. OpranusMbl U OKpPY:Ka0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3ajau U pa3/iesibl IKOJIOTrMU. MeToIbl 3KOJOrnYECKUX
UCCJIEI0BAaHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHusS OpPraHU3MOB: BOJAHAs, HA3eMHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHA.

Okosornueckue (axktopel. Knaccudukanus 5skoiorudyeckux (akTopoB:
abuoTuueckne, OMOTHYECKHE M AaHTPOIOTeHHble. JleiicTBHE SKOJIOTHYEeCKHX
(GhaKkTOpOB Ha OPTAHU3MBI.

AlGuotnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoan3M.
[TpucnocoGnenust  OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckue daktopsl. Buapl OMOTHYECKUX B3aMMOJICHCTBH: KOHKYPEHITHS,
XUIIHAYECTBO, cUMON03 u ero (opmel. [lapazutuszm, koorepaius, MyTyaau3M,
KOMMEHCaNM3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAINU3M, HEUTPATU3M.
3HaueHHe OHMOTHMYECKHUX B3aUMOJCUCTBUI JUIsl CYIECTBOBAHMS OpPraHU3MOB B
IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH monyssiuud. (OCHOBHBIE IOKa3aTeau
NONYJISIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdemoHcTpanuu:

IToptpetsr: A. I'ym6onbar, K. @. Pynbe, D. I'ekkensb.

Tabnuubr u cxemsl: kapta «I[lpupogusie 30Hb1 3emumn», «Cpeasl 0OUTaHUS
opranusMoBy», «®oronepuoguzm», «llomynsuunm», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISIUUU UH(DPY30puu-Ty penbkny, «Ilumiesbie nenm.

JlabopaTopHbIe M IpaKkTHYecKue padoThbl:

Jlabopatopnas padorta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PaCTEHUHN M3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BinusiHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[TpakTuyeckas padora Ne 2. «IToacyéTr mIoTHOCTH MOMYJISIIIUN Pa3HbIX BUIOB
pacTeHUI.

Tema 4. Coo0mecTBa ¥ IKOJIOTHYECKHE CHCTEMBbI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
pOCTpaHCTBEHHas, Tpoduueckas (mmmeBas). Bunmbl-nomunantel. CBs3u B
OuoIeHo3e.

Dkosoruueckre cuctembl (dkocucreMbl). IloHarue o006 »3KocucTeMe U
ouoreonieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOIYLICHTHI,



KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MTOTOK 3HEPTUU B S3KOCHCTEME.
Tpoduueckue (muiEeBbIE) YPOBHU OHKOCUCTEMBI. [luIieBbie LeMM U CETH.
OcCHOBHBIE TIOKa3aTelMd SKOCHUCTEMbI: OuoMacca, MPOAYKUHUA. OKOJIOTHYECKHE
OUPaMUIBL:  TPOAYKIMHM, YHCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYUBOCTB, CAMOPETyYJIALHUs, pa3BuTHe. CyKLeccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO
WIH IIMPOKOJIMCTBEHHOIO Jieca.

AHTpONOreHHbIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X03s1IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopasHoobpazue kak ¢akrtop ycroHuMBocTH 3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u CTpyKTypa
ouochepnl. XKupoe BemecTtBO U ero QpyHkuuu. OcodbeHHOcTH Ouochepbl Kak
r7100ambHOM 3KOCHCTEMBI. J[MHAMUYeckoe paBHOBECHE W OOpaTHas CBsA3b B
ounocdepe.

KpyroBopoTs! BelecTB U OMOr€OXMMHUYECKUE LIUKIIBI JIEMEHTOB (yIiepoJa,
azora). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Orochepe 3emin. AHTPOTIOTEHHBIE U3MEHEHHS B Orocdepe.
I'moGanpHbBIE PKOJOTHUUECKHE TTPOOIICMBI.

CocymecTBoBaHMe PUPOJIbI u YeJI0BEYECTRA. CoxpaHenue
Oounopa3zHooOpasusi Kak OCHOBa yCToM4MBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
YOPABJICHHUS TMPUPOJHBIMU pECypcaMud M HX HUCHONb30BaHue. JlocTuxeHus
OMOJIOrMH U OXpaHa MPUPOIBI.

JdemoHcTpanuu:

[Toptpets: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuubl u cxemsl: «llumesbie nenu», «bUoLEHO3: cOCcTaB U CTPYKTypay,
«IIpupoansie coobmectBa», «llemnm nuTaHus», «IKoJOTHUECKass MHpPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKocucTeMa
XBoitHoro  jeca», «buoneno3 Bomoéma», «ArpoueHos», «llpumepHbie
AQHTPOIIOIEHHBIE  BO3JEWCTBUSA HA  IIpUpoay», «Baxueilmme UCTOYHUKU
3arpsi3HEHHs BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeiIIass cocTaBisOIIas
ounocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3dhdex», «DakTopbl
PaIMOaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepsd,
«KpyroBopot yrieponaa B Ouocdepe», «KpyroBopot azota B IpUpOAE».

ObopynoBanue: Mojeib-anmInKanus «TUMHYHbIE OHOLEHO3BD», TepOapuii
«PactuTtenbHbie cOOOIIECTBAY, KOJUIEKIIMU «brolieHo3», « BpeauTenu BakHEUIIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP», FepOapuu U KOJUIEKIIMU PACTEHUIN U KUBOTHBIX,
OpUHAAJIeKAIIME K PAa3HbIM 3KOJIOTMYECKMM Tpynmnam ojHoro Buja, KpacHas



kaura Poccuiickoit deneparinui, M300pakKeHHUs] OXPaHAEMbBIX BHJIOB PACTCHHUH U
KVUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHNMA

Cormacno ®I'OC COO, ycranaBnuBalTCcs TpeOOBaHUS K pe3yibTaTam
OCBOCHHUS  OOYyYalIIMMHUCA TpOrpaMM CpeaHero oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM H MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIHYHOCTHBIX PE3yJHTATOB OCBOCHHUS MpeaMeTa «bHOJIOrHs»
BBIJICTICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHNWE OOYYaIOIIMMUCS POCCHHCKON
rpaXJaHCKOM UAECHTUYHOCTU — FOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITETbHOCTH
U CaMOONpPEACIICHUIO, HalWyue MOTUBAIMM K OOyd4YeHHI0O  OWOJOTHUH,
L[EJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHX YOEKIEHUN JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M HMCTOPUYECKUX TPAJAUIUN Pa3BUTHS OHOJOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO O0pa3oBaHWs, HAIWYHWE HSKOJOTHMUYECKOTO IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH IICJIM M CTPOUTD KU3HECHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS mpeameTra «buonorus» AOCTUTAIOTCS B
€MHCTBE Y4YeOHOM ¥ BOCHHUTATEIBHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAJULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IPHHSATHIMA B OOIIECTBE MpaBUIaMHA M HOPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOITO3HAHUS, CAaMOBOCIUTAaHHS U
CaMOpAa3BUTHA, PA3BUTHS BHYTPEHHEW TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPY/a U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACICIUI0 U
TPAAUIHASIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpOSIE U
OKpY Karolen cpee.

JIngHOCTHBIE pE3yibTaThl OCBOEHUS yueOHoro mpeamera «buomorus
JIOJKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPECHHEHW TMO3UIMEH JMYHOCTH, CHCTEMOW IIE€HHOCTHBIX
OpHMEHTAIlM/, TO3UTHBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONBITA U OMbITA EITEIBHOCTH B MPOIIECCE pPEai3alli OCHOBHBIX HAIPaBJICHUM
BOCIIUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCKOro BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUAIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTBA;



OCO3HaHME CBOMX KOHCTHUTYLMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOM TBOPUYECKOW HESATEIBHOCTH TMPU CO3JAHUHU
y4eOHBIX MPOCKTOB, PEUICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSIMH U
COLUAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYOHUYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/1ad, YBaXUTEIHLHOIO
OTHOIIIEHUSI K MHEHHUIO OIIMOHEHTOB NPU OOCYXJEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMW JEATEIIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaKIaHCKON UJICHTUYHOCTH, TATPUOTU3MA,
YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH Iteper PoauHou, ropnoctu
3a CBOM KpaH, CBOK PoIMHY, CBOM S3BIK U KYJIBTYpPY, HMPOLUIOE M HACTOSAILIECE
MHOT'OHAIlMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEINIO U MaMITHUKAM MPUPOJIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTWMH, TOHUMAHUS 3HAYCHHs] OMOJOTMM B TO3HAHUM 3aKOHOB
IPUPOABI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIEeCTBa;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €Tr0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHHE TYXOBHBIX LIECHHOCTEN POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBECHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JINYHOTO BKJIJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POAUTEINSIM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'0 TMPUHATHUS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBHUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAs ICTETHKY ObITa, HAy4HOrO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYa, OOIIECTBEHHBIX OTHOIIECHUIA;



NOHUMaHUE 3MOLIMOHATIBHOTO BO3JEHCTBUS )KUBOU IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
IPOSBIISITH KAYECTBA TBOPUECKOU JTUUHOCTH;

S) ¢pusunyeckoro BocnuTAHUSA, (POPMHMPOBAHUA KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1arONOyYHUs:

NOHUMaHUE W peaju3alus 370poBOro M Oe3omacHoro oOpasa >KHU3HU
(310poBO€  TUTaHHWE, COOJIIOJIEHWE TUTMEHUYECKMX TIpaBUJI W HOPM,
COQJIaHCUPOBAHHBI PpPEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnueckas
aKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILIEHUS K
cOOCTBEHHOMY (DHM3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAHUE LEHHOCTH MNpPaBWJ HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIKX 3J0OPOBbIO U KU3HU JIIO/IEH;

OCO3HAaHWE MOCIEACTBUNA W HENPUATUS BPEAHBIX NPHUBBIUEK (yHNOTpeOIeHUS
AJIKOr0Jisl, HAPKOTUKOB, KypEHHSI);

6) TPy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOIIO0uE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTUYECKOW M COLMAIBHOMN
HaMpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CaMOCTOSTEIHHO
BBITIOJIHATH TaKyI0 JEATEIbHOCTD;

MHTEPEC K pa3inyHbIM cdepaMm npodecCHOHANbHONU JESTEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBHIOOp Oyaymed npodeccu U peanu30BbIBAThH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpPA30OBaHHWIO Ha
IIPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTHY€ECKOTr0 BOCIIUTAHUS:

AKOJOTMYECKU LEJIECO00pa3HOe OTHOIIEHHE K HNPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJle, OCHOBE €€ CYIECTBOBAaHNUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJNbTYPhl: NPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX IOCHEACTBUNA IS
OKPY’KaroIIEU CPEbI;

OCO3HaHWE riI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpOOJeM U MyTel ux
peLIeHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHUHU
3HAHUST W YMEHUS TMpU pPEHIeHUH TpoOsieM, CBSA3aHHBIX C palUOHAIbHBIM
OPUPOAOIIONb30BaHUEM  (COONIIOICHHE  TPaBWJI  TOBEACHHS B INPHUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
PKOCHUCTEM, OHOChEpHI);



AKTUBHOE  HENpHUATUE JIEUCTBUM, NPUHOCAIIMX Bpel  OKPYKaIOLIEH
OPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATH HEOJIArONpPUSATHBIE SKOJIOIMUECKHE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U MPEIOTBPAIIATh UX;

HaJIMYKUE PA3BUTOIO 3KOJIOTMYECKOr0 MBIIUICHHS], SKOJIOTHYECKON KYJIbTYpBHI,
OmnbITa NEeSATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B ITO3HABATEJIbHON, KOMMYHMKAaTUBHONW M COLMAIbHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON ESITEIbHOCTH dKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JUAJIOTe
KYJbTYp, CHOCOOCTBYIOUIETO OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE S3BIKOBOM M YWUTATEIbCKOM KYyJIbTYphl KaK CpEACTBa
B3aMMOJICHCTBUS MEXY JIFOAMU U TIO3HAHUS MUPA;

NOHMMaHuEe creuupuky OMONOrMM Kak HayKH, OCO3HaHUS €€ poju B
(GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[IaHUU LIEJIOCTHOTO
IpeACTaBlIeHUs. 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPUPOJIbI, YEIOBEKa U
oOmmecTa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W peUIeHUuH MpodeM
COXpaHEHUs IPUPOJHOTO PaBHOBECHS;

yOex1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJISi COBPEMEHHOM LMBHIN3ALNU:
oOecrieueHrss HOBOTO YpPOBHSI Pa3BUTHUsSI MEIULIMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pElIaTh PECYpCHblE  MpOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBAa, IOUCKA MyTeH BBIXOJA U3 II00AbHBIX IKOJIOTUYECKUX MPOOIeM U
o0ecnieyeHuss  Iepexoja K  YCTOMYMBOMY — pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO IPUPOJHBIX PECYPCOB U (POPMHPOBAHMIO HOBBIX CTAaHJIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHMOJOTMYECKHX 3HAHUN B LEIX
HOBBIIEHUsSI OO0IIEH KyJbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOHM 4acTH (QyHKUMOHAJIBHOM I'paMOTHOCTH OOydarommxcs, Gpopmupyemoi
IpY U3y4YE€HUU OUOJIOTHH;

NOHUMaHHUE CYIIHOCTH METOJIOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaemble 3HAHMs MJIs aHajau3a u
OOBSICHEHUS! SIBICHUI OKPYXAIOIIEro MUpa M MPOUCXOJSAIMIMX B HEM HM3MEHEHUH,
YMEHME JejaTh OOOCHOBAHHBIE 3AKIIOUYEHUS HA OCHOBE Hay4dHbIX (AKTOB U
UMEIOIIUXCS JaHHBIX C IEJIbI0 TIOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJb30BaTh OUOJIOTMUECKUE 3HAHUS IS
pelieHus: mpobyieM B PeaIbHBIX )KU3HEHHBIX CUTYAlIHSX;

OCO3HAaHUE ILIEHHOCTU HAYYHOH JEATEIbHOCTH, INOTOBHOCTH OCYIIECTBIISTH
IPOEKTHYIO M UCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
camMo00pa3oBaHWI0, K AaKTHUBHOMY TIOJYYEHHUIO HOBBIX 3HAHUH MO OHWONOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTa «buomorusy
BKJIFOYAIOT: 3HAYUMble IS (HOPMUPOBAHHMS MHPOBO33PCHHS OOyYarONTUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHITHS, OTPaKAIOUINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJIECHUE, MPOIECC,
cHUCTeMa, Hay4HbIH (paKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeIOBAaHUE,  HAOJIOJICHWE, U3MEpPEHHUE, OKCIEPUMEHT U  JIPYTHuX),
yHUBEpCAJIbHbIE y4eOHbIe JAcHCTBHUS (IIO3HABaTEJbHbIC, KOMMYHHKATHUBHBIE,

pEryJISTUBHBIE), o0ecreynBaroIue (dbopmHpoBaHue (yHKLIHOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIUMH OOydYaroluXcs, CIOCOOHOCTD
oOyyaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXAMCLUIUIMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS WM  YHUBEpCaJbHble y4eOHbIE JCUCTBUS B
II03HABATEIBbHOU U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHbIE PE3YNbTaThl OCBOCHHS MPOrPaMMbI CPEAHEr0 OOLIEro
o0pa30BaHMsl TOJKHBI OTPAXKaTh:

OBiaanenne YHHBEpPCAJIbHBIMHA yueOHBIMH NMO3HABATEJIbHBIMHU
AeHCTBUSAMM:

1) 0a30BbIe JIOTHYECKHUE IeHCTBUA:

CaMOCTOSITENIbHO  (OpPMyJNIHpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOb30BaTh NPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(ananu3za, cuHTE3a, CPaBHEHHU S, Ki1acCu(pUKaluu, 0000IIEHUs), PACKPBIBATh CMBICI
OMOJOTMYECKUX MOHATUNA (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTaHABIIUBATh
CBSA3U C IPYTUMH MOHATUSMH);

ONpEeNeNATh LENd AEATEIbHOCTH, 3ajaBas MHapamMeTpbl U KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSITEIBHOCTU C TOCTABICHHBIMU LETSIMU;

UCII0JIb30BaTh OMOJOTMYECKHUE MOHATUSA JUIsl OOBSICHEHUS (DAKTOB M SIBJICHUI
YKABOU MTPUPOIBI;

CTPOUTb JIOTMUECKHUE paCCyXXIACHHUsI (MHIYyKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTUU), BBIABISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYJIMPOBATH BBIBOJIbI M 3aKJIFOUEHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHbBIE cpeacTtBa  JuIs IIPEACTABIICHUS
CYILLIECTBEHHBIX CBSI3€H U OTHOLLIEHUH B M3y4aeMbIX OMOJIOIMUECKUX 00bEKTaX, a



TaKK€  MPOTHUBOPEYMH  pa3HOr0  poja,  BBIBICHHBIX B Pa3jM4YHbIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHHs] MPOOJIEeMbl C Y4ETOM aHAIM3a MMEIOIIHUXCS
MaTepHUaJIbHBIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LeJIIM, OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HCCIIEI0BATENIbCKON U MPOEKTHOM JESATENIbHOCTH,
HaBbIKAMM  pa3peuieHus MpooOiieM, CHOCOOHOCTbIO M  TOTOBHOCTBIO K
CaMOCTOATENbHOMY MOUCKY METOJIOB PELIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pa3jMuYHble BUABI JESATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HaHUS, €ro HHTEpHpeTald, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3aHUH YUEOHBIX U COLUATIBHBIX TPOECKTOB;

(dbopMupOBaTh HAYYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh U (HOpMyIHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
TSI TETbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEpXKICHUH, 3a71aBaTh apaMEeTPbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBaTh TOJIYYEHHBIE B XOJI€ pELIECHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISATh LIEJCHANPABICHHBI MOMCK IEPEHOCca CPEJCTB U CHOCOOOB
NercTBUS B MPO(ECCUOHABHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE MJIEH, MpejlaraTb OPUTMHAIBHBIE MOAXOAbI M PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) paGora ¢ nHpopmanuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAIUU (TEKCTE yueOHOro
nocoOusl, HAy4YHO-IIOMYJIIPHOM JUTeparype, OHOJOTMYECKUX CIIOBapsX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBATH



UHGOPMAITUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUUYECKHA OILICHUBAThH
€€ JI0CTOBEPHOCTh U HEMTPOTUBOPEYUBOCTH;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3NMYHBIE METOJbI MPU MOUCKE U
otbope Omosornyeckoil nHpoOpManry, HEOOXOAUMOM ISl BBHIIOJHEHUS YYEOHBIX
3a/1ay;

npUOOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS Pa3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  MpEICTaBICHUS
ouosornyeckor uHbopmarmu (cxeMbl, rpaduku, TUarpaMMbl, TaOIHUIIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa npu paboTe cC
OMOJOrMYecKOM HMH(pOpMalMe: MPUMEHATh XHUMHYECKUE, (U3ndeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMyJbl, abO0peBHATYpy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJHUYECKHME  CpEICTBA
HarJIAIHOCTH;

BJIAJE€Th  HABBIKAMM  pAaclO3HaBaHWd M  3allUThl  WMH(OpManuwu,
UH(OPMALMOHHON 0€30MTaCHOCTH JINYHOCTH.

OgyaeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUAMM:

1) oOmenme:

OCYLIECTBJISATh KOMMYHUKAIIMK BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCUM IO CYIIECTBY OOCYyX AaeMoill TeMbl (yMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBINOJHEHHS MpejiaraeMon
3a/1ay, YYUTBHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MUIIMN JIPYTUX YYACTHUKOB
Janora Wil JUCKyCCUH);

pacno3HaBaTh HEBepOAJIbHBIE CPEACTBA OOIIECHMS, MOHMMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIMKTHBIX CHUTYalUH,
YMETh CMSATYATh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEpEeHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOU popme (HopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesiTeJIbHOCTD:

NOHUMAaTh M HCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAMBUIAYAJIbHON
paboThI MPU PEIICHUH OMOJIOrMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOPM B3aUMOJEHCTBUS MPHU PELIEHUH Y4eOHOl 3a1auu;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJOT0 YJieHa KOJUIEKTHBA;



IPUHUMATh €I COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHMH YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI padoThI;

OIICHMBAaTh KAuye€CTBO CBOEr0 BKJIAJla M KaXXJOTO0 yYaCTHHKA KOMAaH/bI B
001Ut pe3yNbTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE IIPOEKTHI, OIEHWBATh UJEH C TO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTYAIHSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIMATHBHBIM.

OBJaieHNe YHMBEPCAJTbHBIMY PEryJATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBIABICHHUS NOpoOIEM U HX
pEIIeHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUU II€JIEBble M CMBICIOBBIE
YCTAHOBKH B CBOMX JCHCTBHSX W TMOCTYIKAX IO OTHOIICHUIO K JKMBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENbHYIO JESTEIbHOCTD, BBISIBIATH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3aJ]a4 B 00pa30BaTEIbHON
NEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTaBJATh IUJIaH pElIeHHs NOpoOiemMbl C  y4E€TOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANIOUTECHUI;

JIaBaTh OLICHKY HOBBIM CUTYalHsIM;

pacIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEOYTCHHI;

JieNaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OTICHUBATH TPHUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HIUPOKOW JPYIAUIUU B
pa3HbIX O00JIACTSX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIHHOCTD,
OIICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LIESIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENbHON  pediieKCUd KaK  OCO3HAHUS
COBEpILAEMbIX JIEUCTBUI M MBICIUTEIBHBIX IMPOLIECCOB, HX PE3YJbTaTOB U
OCHOBaHUM, UCHOIB30BaTh MPHUEMBI pedICKCUHN IJi1 OLEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEUIEHUA MO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX IIPH aHaIu3€ pe3yJIbTaToB
NEeATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrHUX:

IPUHUMATh Ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPU aHaIu3€ pe3yJIbTaToOB
NEATENbHOCTH;

IPU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

HPEJMETHBIE PE3YJIBTATBI

[IpenmerHble pe3ynbTaThl ocBoeHHS mporpamMmbl COO mo Owojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUI0 3HAHHUM, BUIBI JAESITEIBHOCTU IO MOJIYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHWW B PA3IUYHBIX yU4EOHBIX CHUTYallUsX, a TaKKe B peajbHBIX
KU3HEHHBIX CHUTYaIlUsX, CBSA3aHHBIX ¢ Ouonorued. B mporpamme mpeameTHbie
pe3yabTaThl MPEACTABICHBI IO TOAaM 00yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHoOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE M POJU OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HAyK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAYYHOTO MHPOBO33PEHMs, O BKIIAJ€ POCCHUICKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTMH, (PYHKIMOHAIBHOU
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS AKU3HEHHBIX 33/1a4;

YMEHHME PACKpbIBaTh COJAEp)KaHHE OUOJIOTMYECKUX TEPMMHOB M MOHSTHM:
KU3Hb, KII€TKa, OpraHu3M, MeTa0oiu3M (OOMEH BEUIECTB M MpeBpalleHue
SHEPruu), rOMeocTa3 (caMoperyJsisilus), ypOBHEBAs OPraHU3alUs KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, ©3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsl, IIEHTpajbHas J0TMa MOJEKYJsipHON Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LeHTpax MHOTrooOpas3us u
MPOUCXOXKJEHUS KyJIbTypHbIX pacTtenuit H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUH: HAOIIOACHUE U
OMMCAHUE >KUBBIX CHCTEM, IMPOLIECCOB W SIBIEHUM, OpraHu3alus W MPOBEJECHUE
OMOJIOTUYECKOTO  3KCHEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEX/y UCCIIEeyeMbIMU BEIMUNHAMU, OOBSICHEHUE MTOJTyUYEeHHBIX



pEe3yiabTaTOB, MCIIOJIB30BAHHBIX HAy4YHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IMPOKApUOT U
JYKapHoOT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHa BEILECTB M MPEBpALICHHs] 3HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTHYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a, MeHo3a,
OIUIOAOTBOPEHUS, Pa3MHOXKEHUS, WHIUBUIYAIBHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEHHBIC 3HAHUS A1 OOBACHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1IeNbl0 obecredeHus: 0e30IacHOCTH CBOETO 370pOBbS M 370POBBS
OKPY>KaIOIIUX JIIOJIeH, COOIIOICHHSI HOPM I'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHONM cpele, MOHMMaHUuE HEOOXOAMMOCTH HCIHOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOMU ounonoruu " OMOTEXHOJIOTHH Uil  PalMOHAIBHOTO
IPUPOAOIIOIH30BAHNUS,

yMEHUE pelaTh JJIEMEHTApHblE T'E€HETUYECKHUE 3aJayd Ha MOHO- U
TUTHOpUIHOE CKpEUIMBaHUE, CIEIUICHHOE HAaclleJOBAaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS JJIsl MPEICKa3aHMsl HACIEIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBINOJIHATh JIA0OpATOpPHBIE M MpakTU4YecKue paboThl, COOJII0IAThH
npaBuiia Mpu padboTte ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPHUTHYECKM OLEHMBAThb M HHTEPIPETHPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MHGPOPMAIIMH, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHUI B OHMOJIOTHUH,
MeIUIHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIIEHHUS,
000011ast OMoIOrMYecKyr0 MHGOPMAIINIO U3 HECKOJbKHX HMCTOYHHUKOB, TPAMOTHO
UCIOJIb30BATh MOHATUITHBIN armapaT OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUsS yueOHOro mpeamera «buonorus» ¢ 11
Kjlacce JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHPOBO33PEHHMs, O BKIIAJ€ POCCHUHCKUX U
3apyOEKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs AKU3HEHHbIX 33/1a4;

YMEHHE PacKphIBaTh COepx aHNe OUOIOIMYECKUX TEPMUHOB U MOHITHIA: BUJ,
NOMyJsAlKsA, TeHOMOH, HSBOJIOLMS, ABWXKYIIUE CUIBI ((PaKTOpbl) SBOIOINUH,
IPUCIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa3oBaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PEAYLEHTbl, LENH MNUTAHUA,
AKOJIOTHYECKas MUupaMua, OuoreoleHos, ouocdepa;

yMEHUE H3/Iaratb OWOJOrMYEeCKUe Teopuu (PBONMIOIUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoabiieBoro cxoactsa K. M. bapa, depenoBaHusi TNIaBHBIX HANpaBICHUN U
nyteit aBomoruu A. H. CeseproBa, yuenus o 6uochepe B. W. Bepuanckoro),
OTIPEICIIATh TPAHUIIBI UX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOT'O IMO3HAHUS B OMOJIOTMH: HAOIIOACHUE U
ONMCAHUE JKMUBBIX CHCTEM, MPOLIECCOB U SIBJICHUM, OpPraHU3alus W MPOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYUYEHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC TPU3HAKU CTPOEHUS OMOJIOTHUYECKHUX
O00OBEKTOB: BHJIOB, TMOMYJSIHUA, MTPOAYIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB,
OMOTeOlIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOMN
W3MEHYUBOCTU, €CTECTBEHHOI'0 OTOOpa, BHUI000pa30BaHMs, MPUCTOCOOJIEHHOCTH
OpPraHM3MOB, JIE€HUCTBUS OSKOJOTHYECKHX (PAKTOPOB Ha OpraHM3MBbI, IEpeHoca
BEILIECTB M TIOTOKAa JHEPIHMM B HKOCHUCTEMAaX, AHTPOIOIE€HHBIX H3MEHEHUN B
HKOCUCTEMax CBOEH MECTHOCTH, KPYyroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSACHEHHS] OMOJOTMYECKHUX
IIPOLECCOB U SIBJICHUU, JJISl NPUHATUS NPAKTUYECKUX PELUICHUH B MOBCEIHEBHOU
KU3HU C 1IeNbl0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 3I0POBBS
OKPY>KaIOIIUX JIIOJIeH, COOJIIOICHHUS] HOPM T'PaMOTHOTO TTOBEACHUS B OKPY Karolen
OPUPOAHON cpele, MOHUMaHUE HEOOXOAMMOCTH HCIHOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH AJISl PAllMOHAIBHOTO MPUPOIOTIONH30BAHHS;

yMEHHUE pemiaTh dJIEeMEHTApHbIE OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (1IN MUTAHUS);

YMEHUE BBINOJIHATH JIA0OPATOPHbIE M MpaKTUYeCKue padoThl, COOJIOIATh
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh MW HWHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MHGPOPMAILIMK, HAYYHO-IOMYJISIPHBIE
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
00001mast Onosiornueckyro MHGOPMAIMIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO
UCI0JIb30BaTh NOHITUITHBIN armapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne i/

HaumeHnoBaHue pa3nesioB u TeM
NPOrpamMMmbl

buonorus xak HayKa

JKuBnIe cucTeMBI 1 UX opraHu3anusa

XHUMHYECKHUH COCTaB U CTPOCHUC KIICTKU

)KI/ISHCIIGSITCJ'IBHOCTI) KIJIICTKHN

Pa3sMHoxenue u HHIUWBHUIYAJIbHOC PAa3BUTHUC
OpPraHUu3MOB

HacnencTBeHHOCTE U H3MEHUYNBOCTD
OpraHU3MOB

Cenekmust opranu3MoB. OCHOBBI
OHMOTEXHOJIOTUH

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

KoaunuyecTBO 4acoB

Bcero

34

KonTpoabHbie
padoThbI

IIpakTuyeckue
padoThI

JIEKTPOHHBIE

(uudposrbie)
o0pa3oBaTejibHbIE

pecypchl

bubnmmoreka [IOK
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292
bub6nuoreka [JOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢292
bub6mmoreka [{OK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292



11 KVIACC

KosmnuecTBo yacos JIeKTPOHHbIE
No i/ HaumeHoBaHue pa3/ieioB U TeM (uu¢posbie)
°n/m
NMPorpamMmsblI Bcero Kontpoabueie  IlpaxTiyeckue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecype

bubanorexka [HOK

IBOIIOUMOHHAS OHONOTHA ? ! https://m edsocl)I ru/7f41cc74

ps://m. .

Bo3HUKHOBEHME U pa3BUTHE XKU3HU HA 9 0.5 bubnuoreka [IOK

3emite ' https://m.edsoo.ru/7f41cc74
bu6nuoreka [JOK

OpraHH3MbI 1 OKpYKaiOWIas cpeia > ! https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK

Coo0miecTBa U HKOJIOTHYECKHUE CUCTEMBbI 9 hitps://m.edsoo ra/7f4 lccT4
bubnmnoreka [JOK

PesepBHOE Bpems 2 i

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

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34 0 2.5






IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

buonorus B cucreme Hayk

MeToabl MO3HAHMS YKHBOW TIPUPOIBI.
«HMcnonp30BaHue pa3IndHBIX
METOIOB IIPU U3yUYCHHUU
OMOJIOIrHYECKUX O0OBEKTOBY

buonorunueckue CHUCTCMBI, IPOLCCChI
" UX U3YUCHUC

XuMHU4ecKuil cocTaB KiIeTKH. Bona u
MHHEPAIBHBIE COJIA

benku. CocTa u cTpocHUE OCITKOB

®epMeHThl — OHOJIOTHYECKHE
Karanu3aropsl. JlaboparopHas
pabora Ne 1 «M3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
(hepMeHTOB (Ha MpUMEpPe aMHJIa3bl
WJIHM KaTamasbl)»

VYriaeBoasl. JIunuasl

KoanuyecTBo 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTuyeckue
padoThI

Jlara
U3YYeHUS

03.09.2024

10.09.2024

17.09.2024

24.09.2024

01.10.2024

08.10.2024

15.10.2024

DJIEKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchbl

but6mmoreka [{JOK

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

but6mmoreka [{OK
https://m.edsoo0.ru/863e6122

bu6nmoreka [IOK
https://m.edsoo.ru/863e6564
but6mmoreka [JOK
https://m.edsoo.ru/863e674¢
bu6nuoreka [JOK
https://m.edsoo0.ru/863e6b72

bu6mmoreka [IOK
https://m.eds00.1u/863e6b72

bubmuoreka [JOK
https://m.eds00.ru/863e6870



10

11

12

13

14

15

16

17

Hyxneunosbie kuciorsl. AT®

Hcropus 1 MeTObI U3y4ECHUS
kieTku. Kierounas reopust

Kietrka xak nemoctHas KUBas
cHcTeEMa

Crpoenue 3yKapuOTUYECKON KIIETKH.

Jlaboparopnas padota Ne 2
«M3ydyeHne cTpoeHus KIETOK
pacTeHui, ;KUBOTHBIX, TPUOOB U
OakTepuil 01 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE

OOMEH BELIECTB WA META00IN3M

dorocunTe3. XeMOCHHTES

DHepreTuvecknii o0OMeH

JKu3HeHHBIN IHUKII KIeTKU. [leneHue
KieTku. Mutos. JlabopaTopHas
paborta Ne 3 «HaGnronenue mutos3a B
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpEIapaTax»

buocunres 6enka. Peaknus
MaTPHYHOTO CHHTE3a

Tpancnsuus — OUocHHTE3 Oeka

22.10.2024

05.11.2024

12.11.2024

19.11.2024

26.11.2024

03.12.2024

10.12.2024

17.12.2024

24.12.2024

14.01.2025

but6mmoreka [IOK
https://m.edsoo.ru/863e6d5¢c
bubmmorexa [JOK
https://m.edsoo.ru/863e6e88

bu6nunoreka [JOK

https://m.edsoo.ru/863e61f0
https://m.edsoo.ru/863e716¢

but6mmoreka [{OK
https://m.edsoo.ru/863e766¢
bu6nuoreka [JOK
https://m.edsoo.ru/863e7¢98
but6mmoreka [{OK
https://m.edsoo.ru/863e7aae

bubnuoreka [JOK
https://m.edsoo.ru/863e7dc4

bubmuorexa [JOK
https://m.edsoo.ru/863e796¢
bubmnoreka [JOK



18

19

20

21

22

23

24

25

26

27

Hexnerounsie ¢popMbl )KU3HU —
BUPYCHI

(DOPMBI Pa3MHOXKCHHA OPraHNu3MOB

Meiio3

O6p330BaHI/IC H PAa3BUTUC ITOJIOBbBIX
KIJICTOK. OHJ'IO,I[OTBOpeHI/Ie.

NHnuBuyansHOE pa3BUTHE
OpraHU3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTU U U3MEHYHBOCTHU

3aKOHOMEPHOCTH HACJIEI0BaHUS
pu3HaKoB. MoHOrHOpUIHOE
CKpELIMBaHHE

JluruOpuaHOE CKpelnBaHue. 3aKoH
HE3aBHUCHUMOTO HACJIEJOBAHUS
MIPU3HAKOB

CuenieHHOe Hacjae10BaHNe
NpU3HaKOB. «l3yueHue pe3yabTaToB
MOHOTUOPUAHOTO U AUTHOPHIHOTO
CKpELIMBaHUA y Jp030(HiIsl Ha
TOTOBBIX MHUKpOIpEnapaTax»

T'enetuka nosna. Hacnenosanue

21.01.2025

28.01.2025

04.02.2025

11.02.2025

18.02.2025

25.02.2025

04.03.2025

11.03.2025

18.03.2025

08.04.2025

https://m.eds00.1u/863e796
e

bubnuoreka [JOK
https://m.edsoo0.ru/863e7540
bubmuorexa [JOK

https://m.edsoo0.ru/863e81b6
https://m.edsoo.ru/863e831¢

bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
bu6mmorexa [IOK
https://m.eds00.1u/863e81b6
bu6mmorexa [IOK
https://m.eds00.1u/863e8436
bu6mmorexa [IOK
https://m.edso0.1u/863e8612

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

but6mmoreka [{IOK
https://m.edsoo.ru/863e89a4

bu6nuoreka [IOK
https://m.edsoo.ru/863e8c60

Bubnuoreka [JOK



28

29

30

31

32

33

34

MPU3HAKOB, CIEIJICHHBIX C MTOJIOM.
Pemenne remeTHUecKnX 3aaa4.
M3menuuBocth. HenacnencTeeHHas
W3MEHUYHUBOCTh. M3yuenue
MOAN(UKAITMOHHONW U3MEHYHBOCTH,

MMOCTPOSHUE BAPUALIMOHHOTO Psijia U

BapHallMOHHOW KPUBON»

HacnencrBeHHass '3BMEHUMBOCTD.

T'eneTuka uenoBeka

PesepsHblil ypok. O60011ieHue 1o
teme «HacnencTBeHHOCTD U
M3MEHYMBOCTH OPTaHU3MOBY»

CGHCKHI/IH KaK HayKa U Impouecc

Metobl ¥ JOCTUKEHHUS CENEKLIMU
pacTeHUM U KUBOTHBIX

buorexHosorus Kak orpacib
IIPOU3BOJCTBA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

15.04.2025

15.04.2025

22.04.2025

29.04.2025

06.05.2025

13.05.2025

20.05.2025

https://m.edsoo.ru/863e8c6
0

Bbubnuoreka [JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe
bubnuoreka [JOK
https://m.edsoo.ru/863e8d78

but6mmoreka [JOK
https://m.edsoo.ru/863e9214
bubmuorexa [JOK
https://m.edsoo.ru/863e9214
bub6nuoreka [IOK
https://m.edso00.ru/863e¢9336



11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Hdara uudgposbie
Nen/m  Tema ypoka
yp Beero Kontpoabubsie IIpakTnuyeckue WiyueHHS  0GPA30OBATENBHbIE
padoThI padoThbI pecypes
DBOJIIOLMS U METO/IbI €€ U3yUEHHUS 1 bubmorexa HOK
t A Y https://m.edsoo.ru/863ea20e
Hcropus pa3sButus NpeacTaBiICHUN | bubnuoreka [IOK
00 3BOJIIOLUU https://m.eds00.ru/863e¢9570
b K
MuKpO3BOITOLHS 1 nommorexa O

https://m.edsoo.ru/863e9cle

HOHYJ'ISIIII/ISI KakK 3JICMCHTapHas
cAnHuIa BUaa U 3BOJIIOIIUHA.

JlaGoparopHas pa6ora Ne 1 1 0.5 bubnuorexa [IOK

https://m.eds00.1u/863e¢99¢6
«CpaBHeHUE BUOB T10

MOpP(OJIOTHUECKOMY KPUTEPUIO»

JIBrOKyIIHE CHIIBI (3JIEMEHTapHBIC 1 bubnuorexa [JOK
(hakTOpbI) SBONIOIHH https://m.edsoo.ru/863e9da4
bu6nmoreka [JOK

E i 0TO 1

CTCCTBEHHBI OTOOP 11 €0 oMl https://m.edsoo.ru/863e9ed0
PesynpTare! aBOIIOLIMK:
MPUCIIOCOOJIEHHOCTh OPIraHU3MOB U
BH1000pa3zoBanue. Jlaboparopuas 1 0.5 bubmmoreka [JOK
pabora Ne 2 «Onrcanue ) https://m.eds00.ru/863e9fde

MPUCTIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIILHOTO XapaKTepay



10

11

12

13

14

15

16

17

18

19

Hanpasnenus u mytu
MaKpO3BOIIOIUI

Heob6patumocTs 3BOTIONINH

Ucrtopwus sxu3nu HA 3emiie 1 METObI
€€ N3y4YeHUs

FI/IHOTGSI)I HpOI/ICXO)KI[GHI/IH JKU3HU
Ha 3eMiie

PazButue xu3au Ha 3emMIie 1o spam U
nepuojam

OCHOBHBIE dTalIbl 3BOJIFOOUHN
PaCTUTEIIBHOTO U )KUBOTHOT'O MHpPaA.
[TpakTrueckas padora Ne 1
«M3yveHne HCKOMaeMbIX OCTATKOB
pacTeHHii U KUBOTHBIX B
KOJUTEKITHSX)

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

DBOJIIOLMS YeJIOBEKa (AaHTPOIIOTEHE3)

JiBrokyniue cuibl (pakTopsl)
aHTpOIIOreHe3a

OCHOBHBIE CTaIU DBOJIIOIUNA
YyeloBeKa

YenoBeueckue pacsl U IPUPOHbIE
aJlanTaluy 4eJ0BeKa

PezepeHsiii ypok. O600mmenue mno
TeMe «BO3HHUKHOBEHHE U Pa3sBUTUC

0.5

bubmmoreka [IOK
https://m.edsoo.ru/863e9¢cle

bubmuorexa [JOK
https://m.edsoo.ru/863ea5a6
bubmuorexa [JOK
https://m.edsoo.ru/863eabbe

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

but6mmoreka [{OK
https://m.edsoo.ru/863ea48e
bubmoreka [JOK
https://m.edsoo.ru/863eac2¢c
bu6nuoreka [JOK
https://m.edsoo.ru/863ead44

bub6nuoreka [JOK
https://m.edsoo.ru/863eaca2



20

21

22

23

24

25

26

27

28
29

JKA3HU Ha 3eMIIe»

DKOJIOrus Kak HayKa

Cpenpl 0OMTaHUS U SKOJIOTHYECKHE
(bakTopsl

AbuoTtnueckue GakTopsl.
JIaGopartopHas pabora Ne 3.
«Mopdonoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
oburtanusi». JlabopaTopHas padora Ne
4. «BiustHue cBeta Ha poCcT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buoTtuueckue paxTopsl

DKOJIOTUUECKUE XapAKTEPUCTUKHI
nomyJsiiun. [Ipaktudeckas pabora
Ne 2 «IToacuéTt miIoTHOCTH
MOMYJIALMKA pa3HBIX BUIOB
pacTeHuin»

Coo0miecTBa OpraHu3MOB —
OHoIIEHO3

DKOJIOTHYECKHUE CUCTEMBI
(3K0CHCTEMBI)

OCHOBHBIE IOKA3aTENIN YIKOCUCTEMBI.
DKOJIOrH4eCcKHe MUPaMU/IbI.
CaoiictBa 3xocucteM. Cykueccus

[IpupoiHBIE S3KOCUCTEMBI

AHTpOHOFGHHbIG O9KOCHCTEMbI

0.5

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/863eafec

bubmuorexa [JOK
https://m.edsoo.ru/863ebl10e

but6mmoreka [JOK
https://m.edsoo.ru/863eb348

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a
bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

Bbubnuoreka [JOK
https://m.edsoo.ru/863ebSfa



30

31

32

33

34

buocdepa — rnobanpHas
IKOCHCTEMA 3eMITH

3aKOHOMEPHOCTH CYIIECTBOBAHHMS
ounocdepnl
UYenoseuecTBo B 6nochepe 3emiun

CocyiecTBoBaHHE MPUPOABI U
4eJI0BEYECTBA

PesepBubIil ypok. O6001IeHIE TEMBI
«Coo0b11ecTBa U 3KOJIOTHYECKUE
CUCTEMBbI»

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

2.5

bubmmoreka [IOK
https://m.edsoo.ru/863ebbSe
bu6mmoreka [IOK
https://m.edso0.1ru/863ebd16

bubmuorexa [JOK
https://m.edsoo.ru/863ebale






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u nip.;
[Ton penaxuueit [laceunuka B.B. AkimonepHoe o61iectBo «31aTenbcTBO

«IIpocseuieHue»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

VYpoxu 6uonoruu. 10-11 knaccel: mocoOue st yuuTeneit o0eoopa3onar.
yupexaenuii / [B. B. Ilaceunuk, C. B. Cymaroxun, I'. C. Kanunosa, 3. .
lNanontok]/mox pen. B. B. Ilaceunuka; Poc. akaza. Hayk, Poc. akan. o6pa3oBaHus,

u3a-Bo «IIpocsemenue». — M.: [Ipocsemienue, 2017.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

https://foxford.ru/ - onnaiin-mkona ®okchopa

2. https://ad.school.mosreg.ru/yaklass - flkiacc - oOy4Jaroniyue u MIpoOBEPOUHbBIC

matepuaisl 3. https://resh.edu.ru/ - Poccuiickas anekTpoHHas IIKoJia
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