MHUHUCTEPCTBO MNPOCBEHIEHHSA POCCUMCKOH ®EJIEPAIIMU
MunucrepcTBo oopazoBanusi Upkyrckoii odJiactu
Komurer no odpazoBanuro axmuuucrpauum Ty lyHCKOro paioHna
MyHununajibHoe 001eodpa3oBareibHOe yUpeKIeHue
«byJIOIIKHHCKAA cpeaHsst 00meo0pa3oBaTe/ibHAA WIKO0JIA»

PACCMOTPEHO COI'JTACOBAHO YTBEPX/JIEHO
[Ipukazom qupexropa
eJaroru4eckKuM 3aMECTUTEIEM
MOY «byntomkuHckas
COBETOM nupekropa no Y BP
. COLILD» Ne 162 ot 28.05.2024r.
Iporokon Ne 5 ot Macnakosoit H.H.

23.05.2024r. ; ~Taspuiosa 10.C./

PABOYAS IPOTPAMMA
(ID 3167983)

yueOHoro npeamerta «buosorus. ba3oBblii ypoBeHb)
s ooygaromuxcs 10 — 11 kimaccos

A. Byomkuna, 2024 ron



HOACHUTEJIBHAA 3AIIUCKA

[Ipu pa3paboTke mnporpamMmbl MO OHUOJOTMM TEOPETHUECKYI0 OCHOBY IS
OnpeJeNeHus] MOAX0A0B K (POPMUPOBAHUIO COJIEPKAHUS YUEOHOIrO MpeaMeTa
«buonorus» cocraBwiM: KoHUentyainpHble mnojoxeHus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH LeJeH, coaepkKaHus, pe3ylbTaToB OOYy4YeHHUs H
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
MPUHIMIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpPEIHEro
oOmero oOpasoBanusi B Poccuiickoit @®exnepauuu, a TakKe TMOJOXKEHUS O
cnenugurke OMOIOruM, €€ 3HaYCHUU B MO3HAHUM KUBOM MPUPOJLI U 00eCTeueHUn
CYILIECTBOBAaHUS 4YeNoBeYecKoro oodimiectBa. COriiacHO Ha3BaHHBIM MOJIOKEHUSIM,
orpeeieHbl OCHOBHbIE (DYHKIIMU MPOTrpaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mno Ouosornu Ja€T MOpeACTaBIEHUE O LEeNsAX, 00 obuiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M Pa3BUTHS OOYYaIOLIUMXCS CpEeACTBAMU
yueOHoro nmpeametra «buonorus», omnpeaenser o0sA3aTeNbHOE MPEAMETHOE
colepKaHWe, €ro CTPYKTYypy, paclpeiesieHue Mo pasfeinaM U Temaw,
PEKOMEHIyeMYIO TOCJIEIOBATEIBbHOCTh U3YUEHUSI YU4EOHOro MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSA3€H, JIOTUKH 00pa3oBaTEIbHOIO
npolecca, BO3paCTHBIX 0COOEHHOCTEH 00yUaronuXxcsl.

B nporpaMmvme 1o OMONOrMM TakKe YUYHTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
oOydyeHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB yueOHO-IIO3HABATEIbHOU
NEeSTEeNbHOCTU/Y4eOHbIX JEHCTBUN OOy4YaromMXCd IO OCBOCHHMIO COIEpP>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonoruu (10—11 kmacchl, 6a30BBI YPOBEHB) peaan30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B M3yYe€HUU Ouosoruu, Oiaromaps 4emy B HeEW
NPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTHE 3HAHWMA, CBSA3aHHBIX C
dbopmMupoBaHuEM €CTeCTBEHHO-HAYYHOTO MHUPOBO33PEHHS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJOTUYECKOTIO MBIIIJIEHUS, IPEICTABICHUI O 310pOBOM
oOpa3e KHU3HU U OEpeXHBIM OTHOIICHHEM K OKpY)Kalolllel MPUPOIHON cpene.
[TosTomy Hapsiay ¢ U3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHid, a TakXKe 3HaHUU O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHra M CYNIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIECCOB B MpOrpamMMme Mo OMOJOTHH yIEJIeHO BHUMAaHHE HCIOJIb30BAaHUIO
MOJIYYCHHBIX 3HAHUH B MOBCEIHEBHOMN JKU3HU JIJISl PEUICHUS MPUKIIATHBIX 33724, B
TOM 4YHCJIe: TPO(QUIAKTUKY HACIEJCTBEHHBIX 3a00JICBaHUI YeIOBEKa, MEIUKO-
IrE€HETHYECKOI 0 KOHCYJIbTUPOBAaHUS, 000CHOBaHUS IKOJIOTMYECKHU
LIEJECO00Pa3HOro IMOBEJAEHUS B OKPYXKAIOLIEH MNPUPOJHON cpene, aHaiIndsa
BIUSTHUS XO3SUCTBEHHOW JCSATEIHHOCTH YEJIOBEKAa HAa COCTOSHUE TPHUPOIAHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHEC BHUMAaHMSI K TIPUKIIATHON HAMIPABICHHOCTH
y4yeOHoro mnpeamera «buonorus» mpoauKTOBAHO HEOOXOAMMOCTBIO 00€CTICUEHUS



YCIIOBUM ISl PEIIEHUsS] OJJHOM M3 aKTyaldbHBIX 33Ja4 LIIKOJIbHOTO OHMOJIOrMYECKOTro
oOpa3zoBaHus, KOTOpass mpenanonaraeT (GopmupoBaHue y oOydarouiuxcs
CIOCOOHOCTH aJaNnTUPOBAThCA K MU3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIEIOCH
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHEe cpenHero o0mero oOpa3oBaHUs 3aHUMAET Ba)KHOE
Mecto. OHa obOecrnieunBaeT (OPMHUPOBAHUE Y OOYYaIOLIMXCS MPEACTABICHHUN O
HAay4YHOH KapTUHE MHUpA, paclivpseT U o0oOIIaeT 3HAaHUA O >KMBOW MpHUpOAE, €€
OTJIMYMUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHU3allid U SBOJIOLUHU, CO31AET
yCIOBUS ~ JJIsi:  TO3HAHMS  3aKOHOB  KMBOM  IpUpoOAbl,  (HOPMHUPOBAHUS
(YHKIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOro U Oe3zomacHoro oOpasa
KHU3HU, IKOJIOTMUECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOILIEHHUS K XUBOW MpUPOJIe
U YEJIOBEKY.

Bonbioe 3HaueHre OMOIOTUSI UMEET TAKXKE JJIsl pEIICHUS] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3a7a4  CpeJHero  oOmero  o0pa3oBaHMs,  COLMAIU3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obOecrneynBaeT ycioBHs JUisi (OpMUpOBaHUS
UHTEIJICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HH(POPMALMOHHBIX HaBBIKOB,
ACTETHUYECKOM KYJIBTYpPbI, CIIOCOOCTBYET HHTETpalMi OHUOJOTHYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YHACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3aHHbIE MOJOXKEHHUS O TMpEJHA3HAYEHUU Yy4eOHOro mpeaMera
«buonorus» COCTaBMIM OCHOBY JJIA OIpEAENieHUs TMOAXOA0B K OTOOpY H
CTPYKTYpPUPOBAHHUIO €r0 COJEpkKaHUs, NPEACTaBICHHOIO B MpPOrpaMMme Mo
ouosoruu.

Otb6op comepxkanusi yueOHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMHA KyJIbTYpOCOOOpPAa3HOTO IMOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOyYaromuecs MOJDKHBI OCBOUTH 3HAHWS W YMEHHs, 3HAUUMBbIC IS
dbopmupoBanusi 00IIeil KyIbTypbl, ONpPENENSAIONINe aJeKBAaTHOE TIOBEJCHUE
YeJIOBeKa B OKPYJKAroIIeH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOMU
KU3HU W MPAKTUYECKOU aesaTeabHOCTH. Oco0oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHHMMAIOT 3JIEMEHTHI COJIEP)KaHUsA, KOTOPbIE CITy>KaT OCHOBOHM ISl (YOPMUPOBAHUS
MPEJCTABIEHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpA U
LEHHOCTHBIX  OPUEHTAlUSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHM3alUH
OMOJIOrMYecKOoro 00pa3oBaHus.

CTpyKTypupOoBaHHE COAEpKaHUSA Y4YE€OHOro Marepuaja B IMpPOrpaMMe IO
OMOJIOrMM OCYIIECTBICHO € YYE€TOM NPUOPUTETHOTO 3HAYCHHsI 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSX JKUBOW NPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
IBOJIIOLMHU. B COOTBETCTBHHU C 3TUM B CTPYKType y4eOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIINE COJAEpKaTeabHble TUHUM: «buosiorus kak Hayka. Metozasl
Hay4yHOro Mo3HaHus», «KieTka kak Ouosiormueckas cucrema», «Opranusm Kak



Oouosiornueckas cucreMa», «CucreMa M MHOrooOpa3ve OpraHuYecKOro MHUpPay,
«IBOIOLHMS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henb uzyyenus yuebHoro npeamera «buosorus» Ha 6a30BOM ypOBHE —
OBJNajicHUE  OOy4YalolUMHCS  3HAHUSIMU O  CTPYKTYpPHO-()YHKIIMOHATBHOMN
OpraHu3allid KUBBIX CHCTEM pa3HOTO paHra W MpUOOpPETEHHWE YMEHUU
UCIIOJIB30BaTh ATH 3HAHUS [JIi TPaAaMOTHBIX JEUCTBUH B OTHOIIEHUU OOBEKTOB
YKUBOMW TIPUPOJIBI U PEIICHUSI PA3TMYHBIX KU3ZHEHHBIX TPOOIIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CIIEAYIONTUX 3a/1ay:

OCBOCHHE OOYYarONIUMHUCS CHUCTEMbl 3HAHHM O OHMOJIOTMYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MpaBUjIax, CIyXKalluX OCHOBOM
U1 GOPMUPOBAHUS TMPEACTABICHUNH O €CTECTBEHHO-HAyYHOW KapTUHE MHpPA, O
MEeTOJaX HAyYHOT'O TMO3HAHUS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTAX >KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIJAIOIMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBanue y oOy4aromuXcsl TMO3HABATEIbHBIX, WHTEIICKTYaJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHalu3a JAaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3[VISIAOB, WJACH M MOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpraHU3aluu;

CTAQHOBJIEHHE Yy OOydJaromuxcsi oOIeld KyabTypbl, (YHKIHOHAIBHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY KAIOIIEro
MHpa JKMBOW MPUPOJIBI HAa OCHOBAHMM 3HAHWK UM ONBITA, MOJYYEHHBIX IPHU
U3y4YeHUU OHOJIOTHUY;

dbopmupoBaHue y OOydYarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JESATEIHPHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHIN M arpoOHOTEXHOJIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTU ITO3HAHUS YEJIOBEKOM >KHBOM
IPUPOJIBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM IPU MPOBEACHUHN OMOJIOTHUUECKUX UCCIICI0BAHUM;

OCO3HAaHHWE IICHHOCTH OHWOJIOTHYECKUX 3HAHWK IS TIOBBIIMICHUS YPOBHS
9KOJIOTHYECKOM KYJIbTYPHI, ISl (HOPMUPOBAHUS HAYYHOTO MHUPOBO33PCHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHHM B TIOBCEIHEBHOMN JKM3HU JIJIS
OIIEHKH MOCJICJACTBUM CBOEH JIESITEILHOCTH 10 OTHOILICHHUIO K OKpY Kalollel cpene,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE U COOJIOJEHHE Mep MPOPUIAKTUKA
3a00J1€BaHHA.

B cucreme cpeanero oOmiero oOpas3oBanHus «buonorus», u3ydyaemas Ha
0a30BOM YpOBHE, SIBIIAECTCS 0OS3aTCIBbHBIM YYCOHBIM IIPEAMETOM, BXOJSIINM B
cocTaB mpeaMeTHOM obyacTu «EcTecTBeHHO-HAYYHBIE MTPEIMETHI.



JI1st u3yuenus OMoJ0TuM Ha 0a30BOM YPOBHE CPEAHEr0 O0IIero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmto), B 11 kmacce — 34
yaca (1 yac B Heneio).



COAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. BuoJiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OUOJOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (unocoduei, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorum B (QoOpMHUPOBAaHUM COBPEMEHHOW HAay4HOU KapTHUHBI MUpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TIPUPOILI (HAOIIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTaTUCTUYECKas o00paboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

Tabmuipl u cxeMbl: «MeTOo/Ibl TIO3HAHUS JKUBOU MPUP OB,

JlaGopaTopHble M npakTHYecKne padoThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pa3IWYHBIX METOJIOB TIPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTORBY.

Tema 2. 7KuBble CUCTEMbI M UX OPraHU3aLMsl.

JXusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. Orianune
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOJIBIL.

CaolicTBa 6MOCHCTEM M UX pa3HOOOpas3ne. YPOBHU OpraHu3aluii OMOCHCTEM:
MOJICKYJISIDHBIA, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIA, MOMYJIAIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIIEHOTHYECKUI ), OMOC(EPHBI.

JdeMoHcTpanum:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AlUU
KUBOU MPUPOIBI».

O6opynoBanue: mojiens Monekynsl JIHK.

Tema 3. Xumuyeckuii COCTaB M CTPOeHHE KJIETKH.

XUMUYECKUNA COCTAB KIETKA. XHMWYECKHE BJIEMEHTBhI: MaKpO3JIEMEHTHI,
MHKpPOAJIEMEHTBI. Bo/la 1 MUHEpAJIbHBIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJbHBIX BewlectB B Kkierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHre OeTKOB. AMHHOKHUCIOTHI — MOHOMEPHI OEIKOB.
Hes3amennmMbie 1 3aMEHUMBbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€IKOBOW MOJEKynbl (MEpBUYHAS, BTOpUYHAS, TPETHUYHAS W
YeTBEPTUYHAA CTPYKTypa). XUMHUUYECKHE CBOWcTBa OenkoB. buomorunueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue KaramuzaTopbl. CtpoeHue  ¢depMeHTa:
aKTUBHBIA 1LEeHTp, cyOcTpaTHas cneurpuyHoctb. KodepMmeHnTsl. ButamuHbl
Otnnuus pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJIOK03a, pubdbo3a ©  Je30Kcupuodo3a),
aucaxapuabl - (caxapos3a, JIaKTo3a) M ToJiMcaxapulbl  (Kpaxmai, TJIUKOTEH,
Hesnoo3a). buonornyeckue GyHKIMM yrieBOIOB.

Jlunupael:  TpuraMUepuabl, Qocdoaunuasl, crepounbl. ['mapodunsHO-
ruapodoOHble cBoiicTBa. buonornueckue QyHkumu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEJIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHUH.

HyxnennoBele kucnorsl: JHK wu PHK. Hykneornasr — MOHOMEpHI
HyKJIeruHOBbIX KUCIOT. Ctpoenne u ¢pynkuuun JJHK. Ctpoenue n pynknuu PHK.
Bunst PHK. AT®: ctpoenue u hpyHKIIUH.

Hurtonorust — Hayka o kierke. Knetounas teopust — npuMep B3auMOCHCTBUS
ueil 1 pakToB B HAYYHOM MO3HAHUU. MeTObl U3YYEeHUS KIETKH.

Knerka kak wenoctHas xuBas cucrema. OOmme MNpU3HAKK — KJIETOK:
3aMKHYyTasi HapykHas memOpana, monekynasl JJHK kak reneruueckuii ammapar,
cUCTeMa CUHTe3a Oenka.

Tunsl KJIETOK: »yKapuoOTHYECKass W mpokapuoruueckas. (OcobeHHoCTH
CTpoeHusl mpokapuoTudyeckoil kieTku. Kiierounas crenka Oaxrtepuii. CTpoeHue
AYKapUOTUYECKOM KIETKU. OCHOBHBIE OTJIWYUS PACTUTEIbHOM, >KUBOTHOU H
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIETOK — KIIETOYHAs CTE€HKA, FJIMKOKAJIMKC, UX
¢ynkiuu. [Tnazmatnyeckas memOpana, e€ cBoiicTBa U pynkuuu. Lluronnazma u eé
opranouael. OmgHoMeMOpaHHbIe opraHouasl kieTku: OIIC, ammapar I ombmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHOWbl KJIETKHA: MUTOXOHJIPHUH, IUIACTUJIBI.
[Ipoucxoxaenne MHUTOXOHApPUH W TuiacTuia. Buasl mmactun. HememOpanHBIC
OpraHOUJbl KJIETKU: PUOOCOMBI, KIETOYHBIH WEHTP, IEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIIUU OPraHOUIOB KJIETKU. BKITFoueHus.

Snpo — perynsaTopHbIi HeHTp kineTku. CTpoeHue sipa: sjepHas 000104Ka,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammer:  «PacnpeneneHne XMMHYECKHMX 3JEMEHTOB B HEXHUBOU
npupozae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIE».

Tabmuer u cxembl: «llepuogmdeckas Tabnuia XMUMHUYECKHX AIIEMEHTOBY,
«CTtpoeHne MONEKyJbl BOAbI», «bnocuutes 0enka», «CTpoeHUE MOJIEKYIIbI O€IIKay,
«Ctpoenne pepmenran, «HyknenHnoBbie kuciotel. JJHK», «CTtpoeHrne MoiaeKysbl



AT®», «CTtpoeHue 2yKapuOTUYECKOU KIETKW», «CTpOeHUE KUBOTHOM KIIETKN»,
«CTpoeHHE pacTUTENIbHOW KIETKNW», «CTpOeHHE MPOKAPUOTUUYECKOU KIIETKU,
«CTpoeHue sipa KIETKU», «YTIAEBOAb», «JIumuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OO0OpYyIOBaHUE JUIsl TMPOBEACHUS
HaOJIOJICHUM, W3MEPEeHUH, HKCIEPUMEHTOB, MHKPOIPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpHUATbHBIX KJIETOK.

JlaGopaTopHble  npakTHYecKHe padoTh:

Jlaboparopnass pabora Ne 1. «l3yueHue KaTadTUTUYECKOW AaKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMIIIa3bl WU KaTalla3bl)y.

Jlaboparopnass pabora Ne 2. «M3ydyeHue CTpPOEHHUSI KIETOK pPaCTCHUH,
KUBOTHBIX M OaKTepUi MOJI MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIIpErnapatax U Hx
OMHCAHUEY.

Tema 4. dKuzHeaesiTeJIbHOCTh KJIETKHU.

OOMeH BeIlIecTB, WK MeTa0oIn3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIIISIIUSL  (HEPreTUUeCKui OOMEH) — JIB€ CTOPOHBI €IMHOr0 IMpolecca
Merabonu3Ma. Poiib 3aKOHOB COXpaHEHUsI BEIIECTB U DHEPIUM B TMOHUMAaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemecTB: aBTOTPOHBIN U rerepoTpodHbIi. Poib ¢pepmeHToB
B 0OMEHE BEIIECTB U NMPEBPAIICHUH SHEPTHH B KIIETKE.

®orocunte3. CperoBass © TeMHOBasg (a3bl (oTocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKTUBHOCTh POTOCHHTE3A. 3HaUCHHE (OTOCUHTE3A IS JKU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeipl Ha (POTOCHHTE3 M CIIOCOOBI MOBBILIEHUSI €T0
IPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCHHTE3UPYIOIne OakTepuu. 3HaUeHUEe XEMOCUHTE3a IS
KU3HU Ha 3emIie.

DHepreTuuecknii oOMeH B KileTKe. PaciierieHue BeIliecTB, BBIICICHUE U
AKKyMYJIMpPOBAaHHE OHHEPTMM B KIETKE. OTambl HHEPreTHYecKoro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KUCIOPOAHOE OKHUCICHUE, WA KJIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunupoBaHue. OddexTuBHOCTDH
AHEPreTUYEeCKOro OOMeHa.

Peaknmun  wmatpuuHoro cuHTte3a. ['eHermueckas wuHbopmamms u JIHK.
Peanuzanus reHetmyeckoil uH(Opmanuu B KIETKE. |'@HETHYECKHM KOJ H €ro
cBoicTBa. Tpanckpuniusi — matpuunblii cuHTe3 PHK. Tpancasiuus — OnocuHTes
Oenka. Otambl TpaHchmsauud. KoaupoBanwe aMHHOKHCIOT. Pons pubocom B
OouocuHTese Oenka.

Hexknerounsie ¢hopmbl sxu3Hu — BUpychl. Uctopust otkpeitus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHUS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacteHui, JXMBOTHBIX M YEJIOBEKA, BbI3bIBAEMBIC
Bupycamu. Bupyc nmmmyHonedunura denoseka (BHY) — Bo3oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUIILUS, peBepTaza W uHTerpasa. IIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00I€BaHUIM.

JdeMoHcTpanum:

IToptpersr: H. K. Konsnos, J[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuszm», «MUTOXOHIPUSY,
«JHepreTudyeckuii ooMeny», «Xmoporiacty, «Potocuntes», «Ctpoenue IHK»,
«Ctpoenue u GyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «I eHeTuueCKui Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xusHeHHbIM 1uka Bupyca CIIN/a,
6akrepuodarayn, «Pemnmukanus JJTHK».

O6opynoBanue: moaenu-anmmkanuu «Yaoenue JJHK u Tpanckpuniusy,
«buocuntes 6enkay, «CTpoeHHEe KIETKU», MOJieib CTpyKTyphl JTHK.

Tema 5. Pa3MHo:KeHNe U MHAUBUAYAJTbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WM >KU3HEHHBIM LMK KieTku. MHTepdaza u mutos.
[Ipormecchl, mpotekatonue B uHTepdaze. Perumkanus — peakuus MaTpPUYIHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBI HabOp — KapHOTHIL
JIunionaHBIA W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HaOOpBl.  XPOMAaTHUJIBI.
[{uTosornueckue OCHOBBI PAa3MHOKEHUS W  HWHIMBUIYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — muto3. Cranun muto3a. IIponecchl, nmpoucxonsiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUONIOrHYeCcKUil CMBICT MUTO3A.

[Iporpammupyemas ruGeNb KIETKH — arorTo3.

@dopMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buabl Gecrionoro
Pa3MHOXKEHMS: JE€JIEHUE HaJBOE, II0YKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHEe. MIcKycCcTBEeHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €T0 3HAUYCHHE JJI CEIECKIIHH.

[TonoBoe pa3sMHOXKEHHE, €T0 OTIIMYHUS OT OECIIOJIOTO.

Meito3. Cragum Mmeito3a. IIpoiiecchl, mpoucxoAsiiiue Ha CTaAusX Meio3a.
[ToBenenne xpomocom B wmeio3e. Kpoccunrosep. buonornyeckuit cmbICT U
3Ha4YECHUE MEHO03a.

ameTtorenes — mporecc 00pa30BaHUSA TOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHWE W PAa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CIepMaro30u[l, SIMIEKIEeTKa) — CIEepMaTOreHe3 U OBOIEHE3.
OcCOOEHHOCTH CTPOEHHUSI SAMIEKIETOK W CcrnepMaTro3ouaoB. OmiioI0TBOpPEHUE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIbHOE  Pa3BUTHE
(amOpuorenes). ITanbl YMOPUOHATBLHOTO PA3BHUTHS Yy MO3BOHOYHBIX JKUBOTHBIX:
npoOneHue, racTpyisiuus, opraHoreHne3. lloctamOpuoHanbHOe pa3zBuTHE. TUIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HENpsiMoe (JIMYMHOYHOE). Bnusinue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBA.

Poct n passutue pactenuii. OHTOreHe3 IIBETKOBOTO PACTEHHUSI: CTPOCHUE
CEMEHM, CTaJIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DPOpMBbI Pa3MHOXKEHHUS OPraHu3MoOBY», «J/[BolHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pACTEHUI», «BereratuBHOe pa3sMHOXKEHUE
pactenuit», «Jlenenne kinetku Oaktepuii», «CTpoeHHE TOJOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Kietounsiii nukn», «Pemnukauus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u HenpsAmoe pa3BuTHE», «['aMeTOreHe3 y MIICKOIUTAIIUX U
4enoBeKa», «OCHOBHBIE CTaJIMM OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOII, MHUKPOIIPENapaThl «CrniepMaTo30u/1bl
MJIEKOIUATAOUIETO», «SMIEKIeTKa MIIEKONUTAIEro», «KaprnokuHes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJeJb-alIuiuKanusa «JleneHue KIeTKu», MOJEIb
JIHK, Moznenb MmeTadazHON XPOMOCOMBI.

JlaGopaTopHble M npakTHYecKue padoThi:

Jlaboparopnasi pabora Ne 3. «HaGmromeHne muTO3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGopatopHast pabota Ne 4. «/3yueHue CTpOEHHS TOJOBBIX KJIETOK Ha
TFOTOBBIX MUKPOIIpENIapaTaxy.

Tema 6. HacjieiCTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus resetuku. Posns nurosioruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TE€HETHKU. BKiam poccHiicKux M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TeHeTUKU (THOPUAOIOTUYECKUM,
HUTOTC€HETUYECKUM, MOJNEKYISIpHO-TeHeTHUYEeCKU). (OCHOBHBIE T'€HETUYECKHUE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMAs B CXEMaX CKPEIIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, YCTaHOBJIEHHbIE . Menaenem.
MonorubpuaHoe CKpeluBaHue. 3aKOH €AMHOO0Opa3usi THUOPUIIOB TEPBOTO
nokosneHus. [IpaBwio poMUHUpOBaHUA. 3aKOH pacUICIUIEHUS  PU3HAKOB.
I'mnore3a uyncrorel ramet. 11oyIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurnbpuaHoe  CKpelllMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEIOBaHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUA.
AHanusupyroniee cKpemuBanue. Mcnons30BaHue aHAIN3UPYOLIEro CKPEIMBAHUS
U1 OTIPEJICIICHUS] TeHOTHUIA 0COOH.

CuerieHHoe  HaciefoBaHue npu3zHakoB. Pabora T. Moprana 1o
CLCIJICHHOMY HacCJIEeJOBaHUIO TeHOB. Hapylienue cuenieHus reHoB B pe3ybTare
KPOCCHHI'OBEpaA.

XpOMOCOMHas TEOPHsI HACJIEICTBEHHOCTHU. | €eHETHYECKHE KapTHl.



I'enetnka mosia. XpoMOCOMHOE OMNpeAEieHUuEe MoJia. AyTOCOMBI U TOJOBBIE
xpomocombl. ['omorametrHele W rereporaMeTHble OpraHusmbl. HacnenoBaHue
MIPU3HAKOB, CIEIJICHHBIX C MOJIOM.

N3menunBoCcTh. BHibl HK3MEHYMBOCTH: HEHACEICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEpUCTUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapualmoHHbIN psifi ¥ BapuallmOHHAs KpUBasl.
Hopma peakumu npusHaka. KonnuecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HopMa peakuuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHUHUBOCTH.

HacnencrtBenHnasi, wiM TeHOTUIIMYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Melo3 W TOJIOBOM MpollecC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalOHHAasi U3MEHYUBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpU4YuHbBI MyTanuid. MyTareHasie (hakTopshl.
3aKOH rOMOJIOTHYECKHUX PAJIOB B HaciHeaAcTBeHHOW n3MmenunBocty H. V. BaBuosga.

BnesnepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uemoBeka. OCHOBHbIE METOJIbl T€HETHUKHU
YyeJIOBEKA: FeHeaIOTHUECKUN, OJIU3HEIOBBIM, IIMTOTCHETHYCCKUHN, OMOXUMUYCCKUI,
MOJIEKYJIAPHO-TE€HE THYECKUH. CoBpemMeHHOe ompeeIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHHUE, F€HOTUIIMPOBAHUE, B TOM YUCIJIE C MOMOIIbIO
[M[IP-ananu3a. HacnencrtBeHHble 3a00J€BaHUA YeENOBEKa: TEHHbIE OO0JIE3HH,
0OJIE3HU C HACJIEACTBEHHOW MPEApacIoiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue u reHepatuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpMHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTHKH, MPOPUIAKTUKU U JICUCHUS TeHETHUECKUX
Oone3Hell. Meauko-reHeTHYecKoe KOHCYJIbTUPOBAaHME. 3HAUYCHHUE MEIUIIMHCKOU
TeHETHKHU B IPEIOTBPAIICHUH U JICYCHUHN T€HETUYECKUX 3a00JIEBaHUM YEIOBEKA.

JdeMoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. UerBepukosn, H. B.
Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOPHAHOE  CKpCIIMBAaHUE H  €ro
LIUTOI€HETUYECKAs] OCHOBa», «3aKOH pACIICIUICHHS] M €ro LUTOreHeTUYecKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «{uruOpumaHoe CKpEeIIMBaHUE,
«uTomorudyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3auMoecTBUE AJUIENBHBIX TE€HOB», «l'eHeTudueckue KapTbl paCcTCHUH,
KUBOTHBIX U 4eJIOBeKa», «['eHeTuka monay, «3aKOHOMEPHOCTH HacleI0BaHUs,
CUCIUIEHHOTO C mnosoM», «KapuoTtumel denoBeKa W KUBOTHBIX», «Buubl
W3MEHYHUBOCTHY, «MoaudukannoHHas H3MEHYMBOCTHY, «HacmemoBanme pesyc-
dakropa», «I'eHeTnka rpymi KpoBu», «MyTallmoHHAasT U3MEHUYUBOCTDY.

O6opynoBanue: MOJAEIU-ANTUIHKAIMA  «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomunupoBanuey», «JurubpugHoe ckpemuBaHue», «llepexpéct



XpOMOCOM», MHUKpPOCKON W MHKpomnpenapatr «Jpo3zodpuna» (Hopma, MyTauuu
(OpMBI KPBUIBLEB U OKPACKHU Teja), repdapuid «I opox moceBHON».

JlabopaTopHblie U IpaKTHYECKUE PadoOThI:

Jlaboparopnast padora Ne 5. «/3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO M
TUTHOPUAHOTO CKPEIIMBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnas pabora Ne 6. «3yueHue MoanpukanmoOHHON U3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOMY.

Jlaboparopnas pab6ota Ne 7. « AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE€ U aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Centexuusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M MPOLECC. 3apOXKIAEHUE CEJIEKIUU U JOMECTUKALMA.
Yuenne H. U. BaBuioBa 0 1leHTpax MPOUCXOXKIECHUS M  MHOTo00Opa3us
KyJIbTYPHBIX pacTeHuil. LIeHTpBl MpOUCXOXKACHUS AOMAITHUX XKUBOTHBIX. CoOpT,
nopoJa, ITaMM.

CoBpeMeHHbIe METOABI CeNeKIIUU. MaccoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHM U KHUBOTHBIX. OlleHKa 53KcTepbepa. BIM3KOpOACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHug. CKpenMBaHUE YHCTHIX JIMHUMA.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUIAMHT.
Otnanéunas rtubpuamzanus u e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 W
NOJIyYEHUE TOJHUILUIONAOB. JOCTMXKEHUS CENeKIUMU pAacCTeHUHl, JXKUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kKak oOTpacib NPOU3BOACTBA. ['€HHas WHKEHEpHs. Tallbl
co3nanus pexomOuHantHoM JIHK wm TpancreHHsix opranusmoB. Kierouynas
uHxeHepus. Knetounele KylnbTypbl. MUKPOKIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruyeckue W dTtudyeckue  npobmemb. MO —  reHeTHyecKd
MOAU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. W. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmumpelr 1 cxembl: kKapta «LleHTpbl TPOHUCXOXKACHUS W MHOT00Opa3ws
KYJBbTYPHBIX pacTeHU», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pacteHuit», «Otnanéunas rudpuauzanusy, «Padotel akagemuka M. @. lBaHoBay,
«Ilomuammmonaus»y, «OOBEeKTH OuWOTexXHONOTHN», «KiIeTOUHBIE KYIBTYpHl U
KJIOHUpOBaHUE», «KOHCTpyHpOoBaHUE U TEPEHOC TE€HOB, XPOMOCOM.

OOGopynoBaHue: MYJISKU TUIOJIOB M KOPHETIIIOAOB JUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHble U IpaKTHYECKUE PadoOThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHXKEHHUS CEJIEKIIUM PACTEHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  yYaCTOK, B TEIUIMYHOE XO34MCTBO, J1aOOpaTOPUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LEHTPA)».

11 KJIIACC

Tema 1. DBoIOLIMOHHAS OMOJIOTHSI.

[IpeanochIkKu BO3HUKHOBEHHUS HBOJIOIMOHHOW TEOpUU. DBOIIOLMOHHAS
Teopusi U e€ MecTo B Ouosioruu. BrnusiHue SBOJIONMOHHOW TEOPUU HA Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBunerensctBa 3BoNIONUHU. [lameoHTOIOrMYECKHE: TOCIIENI0BATENBHOCTD
MOSIBJICHUST BUJIOB B MaJIEOHTOJOTHYECKOM JIETONMHUCH, TEPEXOJIHbIe (POPMBI.
buoreorpadudeckue: cxoacTBo u paziauuue payH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA W PA3Iu4usi AMOPHUOHOB pa3HBIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIIPHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, aHAJIOTHYHbIC,
pPyIMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTed y BceX
OpraHu3MOB.

OpomtounonHass Tteopuss Y. JlapBuna. IlpeAnochbulkd BO3HUKHOBEHHS
napBUHU3MA. JIBIDKYIIME CHIIBI 3BOJIONUU BHUIOB 1o JlapBuHy (HM30BITOUHOE
pPa3MHOXEHHUE TPU OTPAaHUYEHHOCTHU PECypCOB, HEOIpeAesIéHHAas N3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus 3Bosironuu (CTI) U €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosorus. [lomymnsius kak equHUIA BUA U BOJIOLNH.

JIBxymue cuibl ((pakTophl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc U KOMOWHATHUBHAs W3MEHYMBOCTH. [lOomMynsiiMOHHBIE BOJHBI W Jpeud
reHoB. M3omsammst u Murpaus.

EctectBenHblii 0oTOOp — HampaBisomuidi (akrtop dBomoruu. DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOIEeHHOCTh OpPraHM3MOB Kak pe3yibTaT »dBoJIoNUU. [Ipumepsl
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMop(h 036l U UANOAATITAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHoOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduuecKoe, IKOIOTHIECKOE.

MakpooaBomonusi. DopMbl  IBONIONUHU:  (QUIeTUYECKAs, JIUBEPTEeHTHA,
KOHBEPIreHTHas, mapauiesibHas. HeoOpaTuMoCTh 3BOJTIONNN.

[IpoucxoxaeHue OoT HeclenHaIUu3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHAS pauaIus.

JdeMoHcTpanum:



[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. Ceepuos.
Tabnuiipl u cxembl: «Pa3zBUTHE OPraHUYECKOro Mupa Ha 3emiie», «3apoIbIIu

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukc»,  «PopMmbl  OoprOBI 32
CyLIECTBOBaHUE», «EcTecTBEeHHBIH 0TOOP», «MHOrooOpasue cCOpTOB pacTeHHUII»,
«MHoroo6pasue  HOpoA  KUBOTHBIX), «ITomysiuny, «MyrtanuoHHas

W3MEHYUBOCTEY, «Apomopdo3bly», «Mnuoamanraruuy», «OOmas aereHeparus»,
«/IBmxkymme cuibl sBomouuny, «Kapra-cxema wapmpyra mnyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIprcmocoO0IEeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuA000pa3oBaHue, « IKOJIOTUYECKOE BUI000pA30BAHHE.

O6GopynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACKH,
HA0Op TUIOJIOB M CeMsiH, Kojuiekiusa «[IpumMepsl 3alIUTHBIX TPUCTIOCOOJECHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABIICHHS JBOJIOIUNY», 00BEMHAS MOJEIh
«CTpoeHHEe TOJIOBHOTO MO3Ta TO3BOHOUYHBIX Y.

buoreorpaduueckass kapra wmupa, kouiekiusa «DopMBI COXpPaHHOCTH
HUCKOMIA€MbIX JKMBOTHBIX M pacTeHWi», Mojenb anmiukanus «llepexkpéct
XpOMOCOM», BIIaXHbIE Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Burue
JATYIIKWY», MUKporpenapaT «JIpo3zoduia» (Hopma, myTaruu (GOpMbI KPBUIbEB U
OKpacKH TeJia).

JlaGopaTopHble ¥ pakTHYecKne padoThI:

JlaGopatopnast pabora Ne 1. «CpaBHeHUE BHUIOB MO MOP(POIOTHUECKOMY
KPUTEPHUION.

JlaGopatopnas paborta Ne 2. «Omnucanue NPUCTIOCOOJIEHHOCTH OpraHuM3ma u
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HuKHOBeHME U Pa3BUTHE KU3HHU HA 3emuIe.

JloHay4uHble TpPEACTABICHUS O 3apOXKICHUM >KM3HU. HayuHble Trunoressl
BO3HMKHOBEHHUS JKM3HU Ha 3emuie: a0uoreHe3 M MaHCHepMus. XUMHUYecKas
HBOMIOIUSI. AOHUOTEHHBI CHUHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DKCIEpUMEHTAIbHOE MOATBEPKACHUE XUMUYECKON 3BoIIoNMK. HayanbHble 3Tamnbl
ouonornyeckoit 3Bonronuu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHME MPOTOKJIETKHU. lIepBble KIETKM M MX 3BOJIIOLHUS.
@opMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. llaneoszoiickas 3pa u €€ mnepuonabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHUITYPUHUCKHN, J€BOHCKUI, KAMCHHOYTOJIbHBIN, TIEPMCKHUU.

Me3o3oiickas 3pa © €€ NepuoApl: TPUACOBBIM, HPCKUH, MEIOBOM.

KaliHo30iickast 3pa u €€ nmepuoapl: NajleoreHOBbIM, HEOTCHOBBIM,
AHTPONOTE€HOBBIN.



XapaKkTepUCTUKA KIMMATa M TEOJIOTMYECKUX MpoleccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMU PACTUTENIBHOIO M >KMBOTHOIO Mupa. ApomMop]o3bl y pacTeHud u
XKUBOTHBIX. [l0osiBIIEHUE, paCIBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpPraHMYECcKOro MHpa Kak OTpaxkeHHe 3BOMIOIUU. (OCHOBHBIE
CUCTEMATHYECKHE TPYNIbI OPraHU3MOB.

OBOJIIOIMS YeI0OBEKa. AHTPONOJIOTUS KaK Hayka. Pa3Butre npencraBieHuid o
MIPOUCXOXKIEHUN YeJIoBeKa. Meronsl u3ydyeHus aHTpomnoreHesa. CxonacrtBa H
pa3yInyuus 4eJ0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE MOJI0KEHUE YEJIOBEKA.

JBuwxymue  cuiabl  ((hakTOphl) — aHTPOIOTeHe3a. Hacnencreennas
U3MEHYMBOCTh M  €CTEeCTBEHHbIM 0TOOp. OOIecTBeHHbIH o00pa3  KHU3HH,
U3FOTOBJIEHUE OPYIUU TPYA, MBIILUICHHUE, PEYb.

OCHOBHBIE CTaIUH U BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbi, Yenosek npsamoxomsauui, YemoBek HeaHAEpPTaNbCKUM, YenoBek
pasymHbIii. Haxonku HCKOmaeMbIX OCTaTKOB, BpPEMsl CYIIECTBOBaHHUA, 00JIaCTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

YenoBeueckue pacbl. OCHOBHBbIE  OOJBIIME  pachkl:  €BPONEOUTHAS
(eBpasmiickasi),  Herpo-aBCTpajliougHas  (PKBaTOpUajbHAas),  MOHTOJOUIHAS
(a3maTcko-amepukaHckas).  UepTbl  NPUCIOCOOJIEHHOCTH  MpeJCTaBUTEICH
YEJIOBEUYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHUSA. ENMHCTBO 4EIOBEYECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupe! 1 cxembl: «Bo3unkHoBeHne CoJIHEUHOH cHCTEMBI», «Pa3Burue
opraHuyeckoro mupa», «PacturenpHas kieTka», <« KUBOTHas  KJIETKay,
«IIpokapuornueckas kierka», «COBpeMEHHasi CUCTEMa OpPraHUYECKOr0 MHpPay,
«CpaBHEHHE AaHATOMUYECKMX YEPT CTPOCHHUS 4YEIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJIOK  MPEIAKOB
COBPEMEHHOI'0 4YeNOBeKa», «llpeBHenmue moam», «/IpesHue mroam», «llepsbie
COBPEMEHHBIE JII0IN», «HelIoBeuecKue pach».

O6GopynoBanue:  Mmymsiku  «[Ipoucxoxxknenue  yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJepTalblla, KPOMAHbOHIIA), CJIEHNKH WIH
M300pKEHUS KaMEHHBIX OpYyIud TMEepBOOBITHOTO YelIOBEeKa (KaMHHU-YOIIIEPHI,
pyOmma, ckpebna), TEOXpOHOJIOTHMYecKas Tabmuia, KoyeKmus «DopMbl
COXPaHHOCTHU UCKOIAEMBbIX )KUBOTHBIX U PACTECHUL.

JlaGopaTopHble M IpakTHYecKHe padoThI:

[IpakTuueckast padora Ne 1. «M3ydyeHre MCKOMaeMbIX OCTATKOB PACTEHUH U
KABOTHBIX B KOJUIEKLIUAX).



DKcKypeus «IBONIOLUS OpraHMYEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIM KpaeBeAUYECKUN My3€eil).

Tema 3. OpranusMsl U OKpYy:KaOAs cpeaa.

DKoJorus Kak HayKa. 3aJaud U pa3Jiesbl SKOJOruu. MeTobl IKOJIOTHYECKUX
UCCJIEeI0BaHNUNA. DKOJIOTMUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa36MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue (¢akrtopel. Knaccudukamuss 5>KoI0TMYECKUX (PAKTOPOB:
abuotuyeckue, OWMOTHMYECKHME U aAHTPOIOreHHble. JIeHCTBHME HKOIOTMYECKUX
(aKkTOpOB Ha OPTraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MOB K  JIEWCTBUIO  aOMOTHYECKUX  (haKTOPOB.
buonoruyeckrue puTMBI.

buornueckue (bakTopBhI. Buner  6uotnyeckux B3aUMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOno3 u ero ¢opmsl. [lapazutusm, koomnepanus,
MYyTyalau3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIH3M,
HelTpanu3M. 3HayeHue OWMOTHYECKUX B3aUMOJEUCTBUMA MJisi CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysssiuu. (OCHOBHBIE TOKa3aTelH
HNOMYJIALIMU: YHCIEHHOCTb, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, HPHUPOCT,
murpanus. [[mHaMuKa YuCI€HHOCTHU MOMYJISUNN U €€ PeryJIsaiusl.

JdeMoHcTpanum:

[Toptpersi: A. I'ymbonbar, K. @. Pynse, O. ['ekkes.

Tabnmuuer u cxembl: kapta «lIpuponnsie 30Hb1 3eminy», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoausm», «llonmyndamuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTH MOMYJISIuU UHPY30puu-Ty(enbkny, «[lumesbie menm.

JlaGopaTopHble ¥ npakTHYecKHe padoThI:

Jlabopatopnas pabora Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTU PACTCHUI U3
Pa3HBIX MECT OOUTAHUSY.

Jlabopatopnas padota Ne 4. «BnusitHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEycay.

[Tpaktuueckas padota Ne 2. «IloAcd€T MIOTHOCTH MOMYJISAIUA PA3HBIX BUIOB
PaCTEHHI.

Tema 4. CoolduiecTBa U 3KOJI0rHYeCKHE CHCTEMBI.

Coo0mectBo oprann3moB — OuorieHo3. CTpyKTypsl OHMOIIEHO3a: BUIOBAS,
MpOCTpaHCTBEHHAs, Tpodudueckas (mumeBas). Buasl-momuHanTel. CBsi3u B
ouoreHose.

Dkosioruyeckue cucrteMbl (dkocucTembl). I[loHsitue 00 »sKocuctemMe H
ouoreoneHosze. OYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpodpuueckue (muiieBble) YpPOBHU BSKOCUCTEMBI. IlumieBble Henu W CETH.
OcCHOBHBIE TIOKa3aTeIu SKOCUCTEMBbI: OuoMacca, MPOAYKUHUA. OKOJIOTHYECKUE
NUpamMubl: MPOAYKUMH, YHCIEHHOCTH, OunoMacchl. CBOHCTBA 3KOCUCTEM:
YCTOMYMBOCTh, CaMOperyJsiuus, pa3Butie. CyKiueccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOWHOI'O
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruyeckoe 1 X035MCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (akTop ycToiuuBocTH 3KocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3eMIe.

VYuenne B. . Bepnaackoro o ouocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKuboe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rJ00aJIbHOM 3KocHCTeMbl. J{MHaMHueckoe paBHOBecMe M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTs! BeliecTB U OMOT€OXUMHYECKUE IUKIIBI JIEMEHTOB (yriepoa,
azora). 30HAIbHOCTh Orocdepnl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBO B Orocdepe 3eMin. AHTpONOTeHHBIE U3MEHEHHS B Orocdepe.
['mo6abHbIE KOTOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHuE IIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6unopa3zHooOpasusi Kak OCHOBa ycTounBocTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBI€HUSI TPUPOAHBIMU PECYpCaMU U HX HUCHOJb30BaHue. JlocTmxeHus
OMOJIOTHY U OXpaHa MPUPOIBIL.

JdeMoHcTpanum:

IToptpersi: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr u cxembl: «llumessie menu», «bUOIEHO3: COCTAaB M CTPYKTYpay,
«IIpuponubie cooOmectBay, «llemu nuTaHus», «IKOJOrHUECKass NUPAMHIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIeca», «DKOCUCTEMA
XBOMHOro  Jjeca», «buomeHo3 Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JCWUCTBUS HA IpUpPOAY», «BaxHeumme HCTOYHHUKH
3arpsA3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelllasi cOCTaBIISIIOLIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKkTOpHI
PaAMOAaKTHBHOTO 3arpsisHEHUs Ouocdepsl», «O0mas cTpykrypa Ouocdeps,
«Pacnpoctpanenne xu3Hu B Owuochepe», «O30HOBBI dKpaH Ouochepsn,
«Kpyrosoport yriepona B 6nocdeper», «KpyroBopor azora B mpupoie».

O6opynoBaHue: MoJeNb-anmuInKaus « TunmudHble OUOIEHO3BI», TepOapuid
«PactutenpHble coobOIIeCTBaY, Koiiekinu «buorienosy», «Bpeaurenu BaKHEHUIIINX
CEIbCKOXO3MCTBEHHBIX KYJIbTYp», TrepOapuu M KOJJIEKIIMM PpACTeHUH U
KUBOTHBIX, MPUHAJICKAIINE K Pa3HbIM SKOJIOTMYECKUM TpyIIaM OJHOTO BHJA,



Kpacnas xnura Poccuiickoii ®enepanuu, M300pak€HUs OXpPaHSEMbIX BUIOB
paCTEHHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA IIPOTPAMMEBI TIO
bBNUOJIOTMN HA  BA30OBOM  VYPOBHE CPEIHEI'O  OBIIET'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiuBarTCsS TpeOOBaHUS K pe3ylbTaTaMm
OCBOCHHUSI  OOydYalolIUMHCST TporpaMM  CpeaHero  o0mero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS Mpeamera «buomorus»
BBIZICJICHBI CIIEYIOIIUE COCTABJISIONINE: OCO3HAHWE OOYYaIOIIMMUCS POCCUNCKON
rpakJaHCKON MAECHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEJACIICHUIO, HalWyuWe MOTHUBAIlMM K OOy4YeHHI0  OuoJoruw,
I[eJICHANIPAaBIIEHHOE PAa3BUTHE BHYTPEHHHX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[IEHHOCTEH W HMCTOPUUYECKUX TPAJAMIIUN Pa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEBHOCTA I[IEHHOCTHO-CMBICJIOBBIMU  yCTAaHOBKAMM, TPUCYUIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa3oBaHMs, HAJIMYHE DKOJOTHYECKOTO0 IMPaBOCO3HAHUSI,
CITOCOOHOCTH CTaBUTH IIEJIU U CTPOUTH KU3HEHHBIE TITaHBI.

JInyHOCTHBIE pe3yybTaThl OCBOCHUA Npeamera «buonorus» aocTuraroTcs B
€IUHCTBE Y4YeOHOWM M BOCIHUTATEIBHOM JESATEIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUUYECKUMHU U JYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHIATHIMHA B OOINECTBE MpaBWJIAMH U HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS H
CaMOpAa3BUTHS, PA3BUTUA BHYTPEHHEW TO3UIMK JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TpyJa U CTapIlIeMy IOKOJICHUIO,
B3aMMHOI'O YBaKCHHS, OCEPEKHOIO OTHOMICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIC pPE3ynbTaThl OCBOCHMs y4yeOHOro mpenmera «buomorus»
JOJDKHBI OTpaXkaTh TOTOBHOCTH U CITIOCOOHOCTh OOYYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKM BHYTPEHHEH TO3MIKMEH JHMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpHUEHTAllMM, TIO3UTUBHBIX  BHYTPEHHUX  YOEKIECHHH, COOTBETCTBYIOIIHX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIeCTBa, PACIIMPEHUE >XKU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B MPOIECCE PEAM3AMA OCHOBHBIX HAIPaBICHUHN
BOCIIUTATEIbHOM JIESTEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UIIMU 00YUYaIOMIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHAa POCCHUHCKOTO O0IIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYLUMOHHBIX IMpaB U OO0S3aHHOCTEH, yBaXeHUE
3aKOHA M MPaBOIMOPSAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH MPU  CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEIbHBIX 3aJlay, BHIIIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3MIIMIO 10 OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHITH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMHU [ICHHOCTSIMUA U
COLMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[I03HABATEIBbHBIX M HCCJIECIOBATEIBCKUX 3a/1ad, YBaXUTEIbLHOTO
OTHOIIIEHHUSI K MHEHHUIO OIMOHEHTOB MPHU OOCYXJACHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTb K TYMaHUTAPHON M BOJOHTEPCKOM JIEATEIHLHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hopMUPOBAHHOCTH POCCUUCKOU IrPaXIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHUSI K CBOEMY HApOJy, UYYBCTBA OTBETCTBEHHOCTH IMEpPE]
Ponunou, ropmoctn 3a cBOM Kpau, cBOKO PoauHy, CBOW S3BIK M KYJIbTYpY,
IIPOIIIOE U HACTOsIIIEe MHOTOHALIMOHAIBHOI0 Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIEHUE K IIPUPOAHOMY HACJIEIUIO U IMAMATHUKAM I[PUPOBI,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTHUH, TMOHUMAHUS 3HAYCHHUS OWOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaeitHas yOeXKIE€HHOCTh, TOTOBHOCTh K CIIy>)KeHHIO W 3ammuTe OTedecTBa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HaHUE TYXOBHBIX LIEHHOCTEN POCCHIICKOrO HapoJa;

c(hOpMHPOBAHHOCTH HDABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYACH HA MOPaAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJaJa B TMOCTPOEHUE YCTOWYMBOrO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHHUE K CBOUM POIUTEIISAM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUHU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTeTHYeCKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOUIIEHHWE K MUPY, BKJIIOUYasl 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIIECHUH;



IIOHUMAHUE SMOLMOHAJIBHOTO BO3JIECHUCTBUS KUBOM MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMIJICHUE
MPOSIBIISATh KAU€CTBA TBOPUECKON JTUUHOCTH;

5) ¢usnyeckoro BocnuTaHHS, (POPMHUPOBAHHMS KYJIbTYPbI 310POBbSI H
IMOIMOHATBLHOTO 0JIATOTOTyYHsA:

NOHUMAHUE W peanu3alus 3J0pOBOTO W 0Oe30macHOro olpasza KU3HU
(3mopoBoe  mUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TpaBUJI U HOPM,
cOaaHCUPOBAHHBIN pEXUM 3aHATUM M OTIbIXa, peryysipHas dunueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U TICUXUUYECKOMY 370POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBUJI HWHIUBUAYAJIBbHOTO U  KOJUJIEKTUBHOT'O
0€30MacHOr0 MOBEICHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3[I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUM M HEMPHUATUS BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS
AJIKOTOJIsI, HAPKOTHKOB, KypEeHHUS);

6) TPy/10BOI0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MAaCTEepCTBa, TPYAOJIIOOHE;
TOTOBHOCTh K aKTUBHOM JEATEILHOCTU TEXHOJOTHYECKON U COIMaIbHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITEIIBHO

BBITIOJHATH TAKYIO EATEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM NMpoPecCHOHATBLHON AESITeIbHOCTH, YMEHUE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun U Peanu30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpPa30BaHMUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4eCKOro BOCIIATAHMSI:

AKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emMJie, OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHSA OKOJOTMYECKOM KYIbTYphl: MPUOOPETEHUE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HMX BO3MOXHBIX IOCIEACTBUM  IJIs
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00aJBPHOTO XapaKTepa JIKOJIOTHYECKUX MpoOJeM W TyTel uX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble MPH HW3YYCHUU OHOJIOTHH
3HAHUST M YMEHUA TMpU pEHIeHUU NpoOJeM, CBSA3AHHBIX C PalUOHAIbHBIM
MPUPOAOIIONB30BaHNEeM  (COONIOCHNE  TpaBWJ  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHbIX Ha COXpPaHEHHWE pAaBHOBECHUS B DSKOCHCTEMAaX, OXpaHy BHJIOB,
IKOCHCTEM, OMoChepsl);



AKTUBHOE HENPUATHUE JEUCTBUU, TMPUHOCIAIIMX BpEd  OKPYKaKOLIEH
MPUPOAHON cpefie, YMEHHE MPOTHO3MPOBATh HEOJArONPHUSATHBIC IKOJIOTHYCCKUE
MOCJIC/ICTBUS MPEANPUHUMACMBIX JCHCTBUN U NIPEIOTBPANIATh HX;

HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIIICHHSI, SKOJIOTHICCKON KYJIbTYPHI,
OTIbITa TEeSATEHPHOCTH AKOJIOTHICCKOMH HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHUYECKOHN NEATEILHOCTH SKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHMS

c(hOpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIICCTBEHHOW IMPAKTUKH, OCHOBAaHHOTO Ha JIMAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOET'O MECTA B MOJUKYJIBTYPHOM MHpE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYPhl KaK CpPEJICTBa
B3aMMO/ICHCTBHS MEXK]Ty JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHWE crenuduKkd OWOJOTUM KaK HayKd, OCO3HaHHMS €€ polu B
(bOpMHpPOBAaHUYN PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUH IEJIOCTHOTO
NpEJICTaBIICHUsT 00 OKPY)KAroIeM MHpPE KakK O €AMHCTBE NMPHUPOIBI, YeJIOBEKAa U
oOmecTBa, B IMO3HAHWHM TPHUPOJIHBIX 3aKOHOMEPHOCTEH MW PEHICHUU MpoOieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU JUIsI COBPEMEHHOM IHMBWIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHS DPa3BUTHUS MEIUIMHBI, CO3[aHUE TEPCIIEKTUBHBIX
OMOTEXHOJOTUM, CIOCOOHBIX pellaThb PEeCcypCHble  MpPOOJIeMbl  Pa3BUTHUSA
YeJIOBEYECTBA, NTOMCKA MyTeH BBHIXOJIa U3 IJI00aJbHBIX IKOJIOTHUYECKUX MPOOIIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHATHHOMY
UCIIOJIb30BAHUIO TPUPOTHBIX PECypcoB M (OPMHPOBAHWIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUM OHOJOTHYECKUX 3HAHUM B IENIX
MOBBIIIICHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIBHOW TPaMOTHOCTH OOydYaromuxcs, GopMupyeMoi
MIPU U3y4EHUN OUOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJOB IMO3HAHMSI, UCIIONIB3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TMOJydYaeMble 3HAHUS i1 aHaIu3a W
OOBSICHEHHS SIBIICHUH OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM HM3MEHEHHH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB
MMEIOIINXCS JJAHHBIX C IEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIh30BaTh OWOJOTUYECKUE 3HAHWS IS
pelIeHHs TPO0JIeM B PEATbHBIX KU3HEHHBIX CUTYAIUIX;

OCO3HAHWE IIEHHOCTH HAYYHOU EeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO W UCCIIE0BATEIBCKYIO IS TEIIbHOCTh MHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTb K  HENPEPbIBHOMY  OOpa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHHMM MO OWOJOTMH B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJIBTATbI

MeranpenMeTHbIEe pe3yibTaTbl OCBOEHHUSA ydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAuMMble g (HOPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOILEHAYUYHbIE MOHITHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa M CHEHU(PUKY METOJO0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEprus, SBICHHUE, MPOLECC,
cUCTeMa, Hay4yHbIM (akT, MPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,

UcclieloBaHue,  HaONMIOJeHue,  HM3MEpPEHHE,  OKCIEPUMEHT U JAPYTrHX),
YHUBEpCAJIbHbIE Yy4eOHbIe JeicTBUs (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC,
PETYIISITUBHBIE), o0ecreynBaoIne dbopmupoBaHue G yHKIMOHATBHOM
IPaMOTHOCTH ¥  COIMAIBHOW KOMIETEHUMH OOYydYalolUXcs, CIOCOOHOCTD
oOyyaroumxcs UCIOJIb30BaTh OCBOCHHBIE MEXTUCIUTIINHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWS WM  YHUBEpPCaJbHbIC y4eOHBIC JICHCTBUS B
MO03HABATEIBHON U COLMATIBLHON MpPaKTHKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOrPaMMbl CpPEAHETro OOIIero
o0pa30BaHus JTOJKHBI OTPaXKaTh:

OBnagenne YHHBepPCAIbHBIMHU yueOHBIMU NMO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYecKHne JeiCTBHUS:

CaMOCTOATENTbHO  (QOPMYNIHpPOBAaTH W aKTyaJlu3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IMPU OCBOGHHWM 3HAHUA TPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuUHTE3a, CpaBHEHHUsI, KiaccupuKaIuy, 0000IIeHHs ), paCKpbIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIACIATh WX XapaKTEepHbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3M C IPYTUMU MTOHSATHUSMU );

OTpeNeNsITh LETH JeATeTLHOCTH, 3a/iaBasl IMapaMeTpbl M KPUTEPUH HX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThI JEATEILHOCTH C TTIOCTABICHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOIOTUYECKUE TIOHITHS IS OOBsICHEHUS (DAKTOB W SIBICHHIA
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE paCCYXACHUS (MHIYKTUBHBIE, JETyKTHUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYTUPOBATH BBIBOIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJENBbHBIE  CpEICTBa IS MIPEICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHWN B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a



TaKkKe  MPOTHBOPEYMH  Pa3HOTO  pOJAa,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh MJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaAIN3a UMEIOLIUXCS
MaTepHATBHBIX K HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITCIILHOCTD, OIICHABATh COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OIICHUBATh PUCKU TIOCIIEACTBUN JACATEIHBHOCTH;

KOOPJIWHUPOBATh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEalIbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAaHHOTO B3aWMO/ICH CTBHS,

pa3BHBATh KPEATHBHOE MBIIIUICHHE MPU PEIICHUN XKU3HCHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEILCKHE AeiCTBHSI:

BJIQJICTh HABBIKAMHU YYCOHO-HUCCIEAOBATEIBCKOW M TPOCKTHOU JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHWsl MpoOJieM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOUCKY METO/IOB PEIICHUS MPAKTUYCCKUX 3a]1a4, IPUMCHECHUTO
Pa3IUYHBIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHBIC BUABI JICATCIBHOCTH II0 IOJYYCHUIO HOBOTO
3HAaHMSI, €r0 HHTEPIpPETAlHH, NPEeoOpa30BaHUI0 M TNPHUMCHCHHIO B YyUYeOHBIX
CUTYaIlUSX, B TOM YHCJIE TIPH CO3JIaHUH YYCOHBIX U COITUABHBIX MPOCKTOB;

(dbopMHpOBaTH HAyYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHON TCPMHHOJIOTHEH,
KITFOYEeBBIMU TIOHATHUSMH U METOJIAMU;

CTaBUTh M (OPMYIHMPOBATh COOCTBEHHBIC 3aJadydl B 00pa3oBaTEIBHOMN
TESTENLHOCTH U )KH3HECHHBIX CUTYAIIUAX;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBS3M W aKTyaJU3WpOBaTh 3ajaudy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHs, HAXOAWTh apryMEHTHI JUIS JO0Ka3aTelIbCTBA
CBOMX YTBEp)KIICHUH, 3a1aBaTh apaMeTpbl U KPUTCPUU PEIICHHS,

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJIE PEIICHUS 3aJadyd  Pe3yibTaThl,
KPUTHYECKU OIIEHWBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTyaIlUsiM, OIICHMBATh TMPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITH IIEJICHANPABICHHBIN MOUCK MIEPEHOCa CPENICTB U CIIOCOOOB
JeHCTBUS B IPO(ECCHOHATBHYIO CPEy;

yYMETh MIEPEHOCUTH 3HAHUS B MTO3HABATEILHYIO U MPAKTUYECKYI0 00J1acTH
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UJCH, PEJIaraTh OpUrHHAIBHBIC TOAXObI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIONHE aJTbTePHATUBHBIC PEIICHUS.

3) padoTa ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX UCTOUYHHKAX MHPOpMaIHH (TeKCTe Y4eOHOTO
MocoOusl, HAYYHO-TIOMYJIAPHON JUTEpaType, OMOJOTUYECKUX CIIOBApSAX U
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHATN3UPOBAThH



WH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM TPEACTABICHUS, KPUTUICCKU OIICHUBATH
€€ TOCTOBEPHOCTh U HEMMPOTHUBOPEUUBOCTH;

(GbopMyIHpPOBaTh 3aMPOCHl U MPUMEHATh PA3THYHBIC METOIbI MPU TIOUCKE U
otOope Ouonornueckoi MHGOpMALUK, HEOOXOIUMON ISl BHIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OIBIT MCHOJIB30BaHUSA WH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATECJILHO  BBIOMpATh  ONTHUMANbHYIO  (GOpPMY  TPEACTABICHHS
Oouonorndyeckoit mHGopMaryK (CXeMbl, TpadUKH, THArPAMMBbI, TAOJHIIBI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAY4YHBIH SI3bIK B KauyecTBE CpeJACTBa IIpu paboTe ¢
OWojornyecKkoil MHQpOpMAIMEH: TMPUMEHATh XUMHUYECKHE, (U3HYCCKHE W
MaTEMaTUYCCKUE 3HAKW W CHMBOJIBI, (OpMyJIbI, aOOpeBHATYypy, HOMECHKJIATYpY,
UCIIONIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BJaJICTh ~ HABBIKAMH  pAClO3HaBaHWA W 3allUTBl  WHOpMaIuwu,
MH(GOPMAIIMOHHON 6€30NMaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbHBIMUA KOMMYHUKATUBHBIMY JeHCTBUSMMN:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKJIaeMoi TeMmbl (yMEHHE 3a/JaBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTENIHHO BBITIOJHEHUS TpeJjiaraeMon
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTMX yYaCTHUKOB
Jaiora Uiv JUCKYCCUH );

pacmo3HaBaTh HeBEpOalbHBIE CpEACTBA OOIICHMS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYaIlWH,
YMETh CMSITYaTh KOH(MDIUKTH U BECTU MEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CITOCOOaMH OOIIEHUS U B3aUMOJCHCTBUS, MMOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOLIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pPa3BEPHYTO U JIOTUYHO HM3JIAraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAS 1eATeJIbHOCTD:

MOHUMATh M HCIIOIH30BATh MPEUMYIECTBA KOMAHIHONW M WHIAWBHUIYATbHOU
paboThI IPH pENICHUN OMOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJICHCTBHS NP PEIICHNN yIeOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JCHCTBHM C y4E€TOM OOIIHX
WHTEPECOB M BO3MOKHOCTEH KaXKJOTO WieHA KOJUICKTHBA;



IIPUHUMATh  LEJIM  COBMECTHOM  JEATEIBHOCTH, OPraHUu30BBIBATH U
KOOPJIMHUPOBATH JEUCTBUA IO €€ NOCTUKEHUIO: COCTABIATH IUIAH JCWCTBUU,
pacupenensaTh poid ¢ YYETOM MHEHUHM YYaCTHHUKOB, OOCYXAaTh pe3ylbTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KAyeCTBO CBOEr0 BKJIAJa M KAXKJIOIO0 YYaCTHUKA KOMAaHIbl B
o0 pe3yabTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TIPOEKThI, OLEHHMBaTh HAEU C TO3UMLUUUM HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3JIMYHBIX
CUTYalUIX, IPOSABIIATH TBOPUECTBO U BOOOpaKE€HUE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMHY PeryIsiTHBHBIMHY 1eHiCTBUAMU:

1) camoopranmu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS [UJIS BBIABICHUA NpoOJeM U HX
pelieHus B )KU3HCHHBIX U YYCOHBIX CUTYAIUSX;

BbIOMpAaTh HA OCHOBE OMOJOTMYECKMX 3HAHUW IIeJIEBble M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JECHCTBUSIX M MOCTYINKAax MO OTHOLIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAIOIIMX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh MO3HABATEIBbHYIO JEATEIBHOCTD, BBISBIISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
JNEATENIbHOCTU U JKU3HEHHBIX CUTYaLUIX;

CaMOCTOSAITEJIbHO ~ COCTABJISITH IUIAH  pelIeHus TpodiemMbl ¢ y4€ToMm
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh PaMKU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHUIA;

JieaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW DJPYAMIIMH B
pa3HbIX 00JIaCTAX 3HAHWUN, TMOCTOSHHO TMOBBINIATH CBOW OOpa30BaTEIbHBIN H
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMHU  TIO3HABAaTEIbHOW  pedIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUA M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHHM, HCMOIB30BaTh MPUEMBI peIEKCHH AJIsi OLEHKH CUTYyallud, BBHIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHMBAaTh PUCKM W CBOEBPEMEHHO IIPUHMMATh pELIEHHA II0 HX
CHWKEHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHThl JAPYIMX NpPH AaHAJIU3E PE3YIbTAaTOB
NEATEIbHOCTH;

3) npuHsTHE CeOST M APYTHX:

MPUHUMATh ce0s, TOHUMAask CBOM HETOCTAaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHThl APYTUX NPH AaHAJIW3E PE3YIbTAaTOB
NEATEIbHOCTH;

OpU3HABATh CBOE MPABO U MPABO APYIUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MUP € TO3ULUU JAPYTOro YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpeamerHbie pe3ynbTathl ocBoeHusi mporpammbl COO 1o Ouosioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cneruduyeckue ajs yueOHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMEHHS U CIIOCOOBI ICUCTBUI 1O OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEILHOCTUA MO TMOJTYYEHUI0 HOBOTO 3HAHUS H
NPUMEHCHHUIO 3HAHUM B PA3UYHBIX YUYEOHBIX CHUTYallUsSX, a TaKkKe B pPeajbHBIX
KU3HCHHBIX CHUTYyaIlUsAX, CBSA3aHHBIX C Ouosiorueii. B mporpamme mnpenmeTHbIC
pe3yabTaThl IPEJACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOCHUA yueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJU OHOJOTHUU B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHHWU COBPEMEHHON €CTeCTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAy4YHOTO MHMPOBO33PEHHUS, O BKJIAJAE POCCUHUCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  Pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOM
IPAaMOTHOCTHU Y€JIOBEKA JJIsSI PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PaCKpbIBaTh COJEpKaHHE OUOJIOTMYECKUX TEPMHUHOB WU TOHSITHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTaboinu3M (OOMEH BeIIeCTB M MpeBpalleHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJISLMs), YPOBHEBAsE OpraHU3alUs KUBBIX CHCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTHYECKHEe TEeOopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpajbHas JO0TrMa MOJIEKYJApHON Owuonoruu), 3axoHbel (I
Menpens, T. Moprana, H. 1. BaBunoBa) u y4enus (0 meHTpax MHOTOOOpasusi u
MPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. . BaBunoBa), onpenensiTe IpaHUIIbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIIAJIETh METOJaMU HaYYHOT'O TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE KUBBIX CUCTEM, IMPOIECCOB U SIBIICHHUM, OpraHu3alusi U MPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTA,  BBIABMXKEHUE  THUIIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEXAY HCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHUE MOJYUYEHHBIX



pPE3YJITaTOB, WCIOJB30BAHHBIX HAYYHBIX TIOHATHW, TCOPUH M 3aKOHOB, YMCHHE
JIeNaTh BHIBOABI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKUA BHPYCOB, KJIETOK MPOKAPHUOT U
DYKapHOT, OJHOKICTOYHBIX W MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIIECTB M NPEBpALIEHUSl SHEPTHHM B KIETKe, (OTOCHMHTE3a,
IJIACTUYECKOTO0 W B3HEpPreThueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, HWHIWBUIYAIBHOTO pa3BUTHS  OpTraHHW3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSThH IMOJTYYEHHBIC 3HAHUS I OOBSCHEHUS OHMOIOTHYCCKUX
NIPOIIECCOB W SIBJIICHHM, ISl IPUHATHS MPAKTUICCKUX PCIICHUH B MOBCEIHEBHOM
KU3HU C LEeJIpl0 obecriedeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXKAIOIIUX JTFOCH, COOIOIEHUS HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelie, MOHMMAaHUE HEOOXOIMMOCTH HCIOJIb30BaHUSA JTOCTHKCHUHN
COBPEMEHHOM ouoJsiorun U OMOTEXHOJIOTUH  JUIA  PaIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMECHHE peliaTh DJJICMCHTApHbIC TEGHETUYCCKHME 3aJlayd  Ha MOHO- W
JUTHOPHUIHOE CKpEIIMBaHWE, CIICTUICHHOE HACIICIOBAHHUE, COCTABIISITH CXEMBI
MOHOTHOPHTHOTO CKpEIIUBAaHUS JUIS TpEJICKa3aHWs HACJICOBaHUS MPU3HAKOB Y
OpraHU3MOB,;

yYMEHHE BBINIOJHATH JTA0OpAaTOpHbIE U TpakTUYecKkue padoThl, COOIIOIATH
mpaBuia pu pabore ¢ ydeOHBIM U TaOOpaTOPHBIM 000PYI0OBAHUEM;

yMEHHE KpUTHYECKH OIICHMBATb M MHTEPIPETUPOBATH HHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMs, BKJIIOYAIOUIYI0 IICEBJOHAY4YHbIE 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(POpPMAINU, HAYYHO-TIOMYJISPHBIC
MaTepHalbl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCICAOBAHHI B OHOJOTHUH,
MEIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037]aBaThb COOCTBEHHBIE MHUCbMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOJIOTHYECKYI0 MH(POPMAIIUIO M3 HECKOJIbKMX HCTOYHHUKOB, TPAaMOTHO
UCIIOJIb30BaTh MOHATUWHBINA anmnapat OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS y4ueOHOro mpeameta «buonorus» 6 11
Klacce OIDKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCTh 3HAHWN O MECTE€ U POJU OMOJOTHUU B CUCTEME HAYYHOTO
3HaHWSI ECTECTBCHHBIX HAyK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHHCKUX U
3apyOeKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKA IS PEUICHUS KU3HCHHBIX 3a/1a4;

YMEHHE DPACKPHIBATH COJEPKAHUE OMOJOTHUYECKUX TEPMUHOB W TOHSTHH:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPHI) SBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BUJI000pAa30BaHUE, YKOJIOTHUYECKHUE (DAKTOPHI,



DKOCUCTEMA, TPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IENd IUTaHUS,
AKOJIOTUYECKas MUpaMuaa, OMoreoeHos, onocdepa;

YMEHHE W3JIaraTh OWOJOTHYECKUE TeopuH (IBOJIOIMMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS OBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimieBoro cxoncrsa K. M. Bapa, yepenoBaHusi IJIaBHBIX HalpaBiIE€HUN U
nyteit somoruu A. H. CeepiioBa, yuenusi o 6uochepe B. W. Bepnajackoro),
OTIPECISITh TPAHUITBI UX TIPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BIIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOEHUE H
OIMCAHKME JKUBBIX CHUCTEM, MPOIIECCOB W SBJICHUI, OpraHMU3aIis W IMPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJIBI)KCHHE  THIIOTE3BI, BBISIBJICHUE
3aBUCUMOCTH MEXJy WCCICIyeMbIMA BEJIMYMHAMHU, OOBSICHCHHE ITOJYYCHHBIX
PE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BBIBOABI HA OCHOBAHUH TIOJYYCHHBIX PE3Y/IbTaTOB;

YMCHHE BBIJICIATh CYIICCTBCHHBIC TPU3HAKU CTPOCHUS OMOJOTHYECKHUX
O0OBEKTOB: BHJOB, TMOMYJAIMK, TPOIYICHTOB, KOHCYMEHTOB, PEIYILICHTOB,
OMOTeOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEACTBCHHOMN
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUs, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JICUCTBHS SKOJOTHYCCKHX (PAKTOPOB HA OpPraHMU3MBbI, IIEpPEHOCA
BEIIECTB M IOTOKAa HSHEPrUM B HKOCHUCTEMAX, AHTPONOTEHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJTYyYEHHBbIE 3HAHUS UIsi OOBSICHEHHUS OMOJIOTMYECKHX
IPOIIECCOB U SIBJICHUM, NI MPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KU3HA C LEJIpl0 oOecredyeHus Oe30MacHOCTH CBOETO 370pPOBbS M 370POBBSA
OKPYXAIOIIUX JIFOICH, COOMIOIEHUSI HOPM IPAMOTHOTO MOBEJICHUS B OKPY KaIOIIEH
NPUPOJHON Ccpele, MOHMMaHUE HEOOXOAMMOCTH MCIOJb30BaHUS JOCTHIXKEHUN
COBPEMEHHOW OMOJIOTHUH [IJIS1 PAIIMOHATIBLHOTO TIPUPOIOIIOIb30BAHNS;

yMEHHE peliaTh dJIeMEHTapHble OMOJIOTHYECKUE 3aJa4H, COCTABIISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LENH MUTaHUsA);

YMEHHE BBITIONHITH JTA0OpATOpHBIE M TpaKkTUYecKue paboThl, COOII0IATH
mpaBmiIa nmpu pabote ¢ yueOHBIM U JaOOPaTOPHBIM 00OPYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHUBATb MW HMHTEPIPETUPOBATh HWHOOPMAIUIO
OMOJIOTUYECKOTO  COJEPIKAaHMs, BKIIOYAIONIYI0 IICEBJOHAYYHBIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBAa MACCOBOW MH(pOPMAIINU, HAYIHO-TIOMYJISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJ00adbHBIE  DKOJIOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO037]aBaTh COOCTBEHHBIE IHCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ass OMOJIOTHYECKYI0 UH(POPMAIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUWHBINA anmnapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 b 2 :
MONOTHA Xax Hayxa 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M IX OpTaHHU3AIIHS 1 bubmmorexa [OK
p 1 https://m.edsoo.ru/7f41c292
. bubnmuorexa [JOK
3 X 8 1
MMHYECKHI COCTaB M CTPOCHUE KIICTKH httos://m.edsoo.ru/7f416292
bu6mmoreka [JOK
4 XK 6
HSHEACATEILHOCTS TR https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnnorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTb M H3MEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.eds00.ru/7f41¢292
7 Cenexkuus opranu3MoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubmuoreka [JOK
8 Peseparioe Bpems ! https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 34 0 4



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

11 KJIACC

Kosu4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOTIONMOHHAS OUOJIOTHS 9 1 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA bubnnorexa [JOK
2 9 0.5
3emie https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
1
3 OpraH3Mbl H OKpYXAIOUAs Cpeja ° https://m.edsoo.ru/7f41cc74
4 Coo0mrecTBa U 9KOJIOTHUECKUE CHCTEMBI 9 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
5 P 2
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 34 0 2.5



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposeie
n/n Tema ypoka Bceero Koutpoabubie | Ipaxriyeckue u3yueHusi | odpa3zoBaTejibHbIE
padoThI padoTsl pecypesI
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA JKUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Mcnonp30BaHne Pa3ITUIHBIX 1 0.5 bubmorera [JOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUEHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemMsbl, MPOLIECCHI 1 bubnuorexa [JOK
U UX U3yYCHHE https://m.edso0.ru/863e6564
4 XUMHUYECKUH cocTaB KiIeTku. Boga u 1 bu6mmoreka [JOK
MUHEpaIbHBIE COJIU https://m.edso0.ru/863e674e
bubnuoreka [JOK
5 benku. CoctaB u crpoenue 6e1KoB 1 httos://m.edsoo.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72
(hepMeHTOB (Ha mpUMepe aMHIIa3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
! YreBozL. T L https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hylenionsie kuc1oTs. AT® https://m.eds00.ru/863e6d5¢c
9 Hcropus u MeToabl U3y4eHUs bubnuorexa [JOK
KieTku. Knerounas reopust https://m.edso0.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucremMa
CrtpoeHnue s3yKapuoTHYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«3yueHne cTpoeHUs KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIMCAHUE
bu6mmoreka [JOK
12 OOMEH BeIECTB HTH METABOM3M https://m.edso0.ru/863e766¢
bu6mmoreka [JOK
13 Porocuirtes. XemocHuites https://m.edso0.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckui 0bmen https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJeTku. MuTto3. JlaboparopHas
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 brbmaorexa IJOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOPEIlKa JTyKa Ha
TOTOBBIX MUKpPOTIpenapaTax»»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsus — 6uocunTes 6enka Bubmmorexa LIOK

https://m.edso0.ru/863e796e



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.edsoo.ru/863e796e

18 Hexnerounsie hopmbl )KU3HA — bubmuorexa [IOK
BUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [IOK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuorexa [JOK
20 Meiios https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE TTOJIOBBIX
kieTok. OTI010TBOPEHHE.
21 JlabopaTtopnast padota Ne 4 05 bubnmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 NuauBunyansHOE pa3BUTHE bubnuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka o bubnuorexa [JOK
HACJIEACTBEHHOCTH U U3MEHUYHUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MPU3HAKOB. MOHOTHOpHUTHOE bubmorera [JOK
https://m.edso0.ru/863e8878
CKpeIllBaHHE
JuruOpuaHoe ckpemmBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBUCUMOT'0 HACJIeIOBaHUS
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKE
npu3HakoB. JlabopaTopHas pabota
26 Ne 5 «M3yuenue pe3ynbTaToB 05 bubnunoreka [JOK

MOHOTHOPUIHOTO U JTUTUOPUTHOTO
CKpeIIHUBaHUs Y AP030 (U HA
TOTOBBIX MHKpPOTIpErapaTax»»

https://m.edso0.ru/863e8c60



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

97 I'eneruka nmona. HacnenoBanue 1 bubmuoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacneacTBenHas
M3MEHUYMBOCTH. JlaboparopHas

28 pabora Ne 6. U3yucHue 1 05 bubnmoreka [JOK
MOAU(PHUKATUOHHON U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBO»

HacnencrBenHast ©3MEHYMBOCTb.

29 JlabopaTtopnas pa6ota No 7. 1 05 bubnmuorexa [JOK
«AHanmm3 Mmytanuil y 1po30Quiel Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOTIpEnapaTax»

bu6mmoreka [JOK

30 Peneriica seroexa L https://m.edso0.ru/863e8d78
PeseprubIit ypok. O600111eHIE 110

31 teMme «HaciaencTBEHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOB»

bu6mmoreka [JOK

32 Cenekuus Kax Hayka H npouece 1 https://m.eds00.ru/863e9214

33 MeTo bl ¥ JOCTHUKEHUSI CENEKITUN 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214

34 buoTexHosorus kak orpacip 1 bubnunoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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 KJIACC

KoumyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Koutpoabubie | Ipaxriyeckue u3yueHusi | odpa3zoBaTesibHbIE
padoTsI padoThbI pecypesI
1 DBOJIIOIHS M METOJIbI €€ U3YUYCHHUS 1 bubmorera [JOK
https://m.edsoo0.ru/863ea20e
9 Hcropus pa3BuTus IpeACTABICHUI 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6morexa [IOK
3 Mitipoososmionts L https://m.edsoo.ru/863e9cle
[Momynsimus kak >eMeHTapHas
€IMHULIAa BUJA U SBOJIIOLIHH.
4 HI2[160p2TopHI;ﬂ pabota Jl\lfg 1 1 0.5 bubmmorexa [TOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBmKyImue cuitbl (3JIeMEHTapHBIC 1 bubnunoreka [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
. bubnunoreka [JOK
6 EcrectBenHbIl 0TOOP M €10 GOPMBI 1 https://m.e dsocI)J.:ru 1863696d0
Pe3ynbTathl BOMIOLINN:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BUJ000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapakTepay»
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpaTumocTs 3BOITIOIINN

Ucropust xu3Hu Ha 3emiie U METOIbI

10 .
e€ u3ydeHus
11 ['mnoTe3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emiie o pam bubnuorexa [JOK
U MIEPHOIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITBI 3BOJIOIIUU
PaCTHTEIHLHOTO M )KHBOTHOTO MHpA.
13 [IpakTnueckas pabora Ne 1 05 bubnnorexa [JOK
«M3yueHne uckomaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTeHHI U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpemMeHHas cuctema bubnuorexa [JOK
OPraHu4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?) httos://m.edsoo.ru/863eac2e
16 JBwxymue cuiibl (hakTopsl) bubnuoreka [JOK
aAHTpOIIOreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIOLUU
YelnoBeKa
18 Yenoseueckue pacel U IPUPOIHBIE bubnuoreka [JOK
aJanTalyy YeJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBHrIit ypok. O6001IEHNE TTO
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOoJIOTus KaK HayKa
21 Cpenbl 0OUTaHUS U IKOJIOTUYECKUE bu6mmoreka [JOK



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

(baxTopsl

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabora Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

N bubnuorexa [JOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edsoo0.ru/863eb10e
oburanusy. Jlaboparopuas padota
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BHUTHE YEPEHKOB KOJICYCa»
bubmmoreka [IOK
23 buoTtnueckue gaxrto
HOTHHCCKHE (akTOpbI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktudeckas padbora
24 Ne 2 «[Toacuér mioTHOCTH 0.5
MOMYJISIIIUM pa3HbIX BUAOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoB — bubnuorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bu6mmoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN HIKOCUCTEMBI.
bubnuoreka [JOK
27 DKOJOTUYECKUE MUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3kocucteM. Cykieccus
28 [IpupoaHbIE 3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE IKOCUCTEMBI
30 buocdepa — riodanbHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK

o6uocdepsl

https://m.edsoo0.ru/863ebd16



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

32 YenoseuecTBo B bnochepe 3emim 1
33 CocytiecTBoBaHUE MIPUPOIBI U 1 bubnuorexa [JOK
YeJ0Be4ecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HNE TEMBI
34 «Coo01IecTBa U IKOJIOTUICCKUE 1
CUCTEMBD»
OBIIEE KOJIMYECTBO HACOB I10 34 95

[TPOTPAMME



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