MUWHUCTEPCTBO MTPOCBENIEHUA POCCUMCKOM ®EJIEPAIIIN

MunucrepcTBo o0pa3zoBanusi 1 Hayku Camapckoi 00s1acTu

MBOY COLI Ne 161 r.o. Camapa

PACCMOTPEHO

MO yuutenei XuMuu u
OouoJsioruu

Ne2 or 21.06.2023

COI''TACOBAHO YTBEPXJIEHO
3aMecTuTenh qUpeKTopa  AUpeKTop mKobI
mo YBP

3emuosa C.A. Koueposa H.K.

Ne2 or 21.06.2023

7T

PABOYAS [IPOTPAMMA
(ID 1958277)

UDLWCUDMrAOUDA I IDMNVE

YUPEXOEHNE ""LUKONA Ne 161
WMEHW TrEPOEB COBETCKOIO
COIO3A, BbIlNMYCKHMKOB
KYWBbILWEBCKOIO
BOEHHO-TNMEXOTHOIO
YUYMNULLA Ne 1" TOPOOCKOIo
OKPYT'A CAMAPA",
CHWNC=01437652738,
NHH=631300395950,

C—chli 121k ihl /AN ranAAy v

yueOHoro npeamera «buoJsiorusi. bazoBbiii ypoBeHb»

it ooyyarommxcs 10 — 11 xiaccos



HHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
omnpeneneHus: MoAXoA0B K (OPMUPOBAHUIO COAEpPKaHUA Yy4yeOHOTO MpeaMera
«buonoruss» cocTtaBuid: KoHuenTyanbHble TmojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUsl, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, MOJIOXKEHHUS 00 OOIIUX
HEeIsIX W NPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O cTieliMpUKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPO/IBI
U o00ecreueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
Ha3BaHHBIM TIOJIOKEHUSIM, OIpPENENIEHbl OCHOBHbIE (YHKIMHU MPOTPAMMBI IO
OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MNpeACTaBICHUE O LEsiX, 00 oOmiei
CTpaTeruu OOYy4YeHHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIOMIMXCS CPEIICTBAMU
yueOHoro mnpenmera «buomorus», ompexnenser o0g3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue 10 pa3fenam H  Temaw,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4eOHOro Marepuana ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€M,  JIOTHKH
00pa3oBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
oOydyeHuss B (POPMUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JESATEIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIUXCS MO OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme 1o Ouonorum (10—11 xmaccel, 0a30BBI YpPOBEHB)
peann30BaH MPUHIHUI TPEEMCTBEHHOCTH B HM3YYEHHH OHWOJIOTUM, Ojarojaps
YyeMy B HEH MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHMEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HEHHOCTHBIX  OPUEHTAUUM  JUYHOCTH,  DKOJOTUYECKOTO  MBIIUICHHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawuen npupoaHor cpeae. Ilosromy Hapsgy ¢ U3ydeHUEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KUBBIX CHCTEM
pPa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX MPOILIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJIEHO BHUMAHWE HCIIOIB30BAHUIO TMOTYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU IS PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHMN  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOrO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
I1€J1€CO00pa3HOT0 TOBEJCHUS B OKpPYXAIoled NPUPOJHON Cpelle, aHalIn3a
BIIUSHUS XO35MCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOIHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCHWICHHWE BHUMAaHUS K  [PUKIATHOU
HampaBJICHHOCTH  y4yeOHoro  mpeamera  «buojorus»  MPOAUKTOBAHO
HEOOXOMMOCThIO 00€CTICUeHUS YCIOBHUM /I PEIICHUS] OJTHOW W3 aKTyaJIbHBIX
3a/lady IIKOJIbBHOTO OHOJIOTMYECKOTO 00pa3oBaHUsA, KOTOpas Mperoiaract
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aIanTHPOBATHCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero oOImero oopa3oBaHHs 3aHUMAET BAKHOE
Mecto. OHa obecrieunBaeT GOpMUPOBAHNUE Y OOYUAIOIIMUXCS MPEACTABICHUNA O
HAay4YHOU KapTHHE MUpa, paciupseT u 00001aeT 3HaHus O JKUBOW IPHUPOJE, €€
OTJIMYUTEIIbHBIX MPHU3HAKAX — YPOBHEBOM OpPraHU3AlMU U 3BOJIOLMH, CO3MAET
YCJIOBHSI  NJisi: TIO3HAHWSI 3aKOHOB JKMBOM  MpUpOnbl, (POpMUPOBAHUS



(YHKIHMOHATBHOW T'PaMOTHOCTH, HABBIKOB 3/I0pOBOr0 M 0Oe30macHoro odpasa
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIICHUS K IKUBOU
IPUPOJE U YETTOBEKY.

bonpmoe  3HadueHwe  OWONIOTMST  MMEET  TaKXke JUIA  pEHICHUS
BOCIIUTATEIbHBIX W pPAa3BUBAIONIMX 3a7ad CpeaHero ooOiero ooOpa3oBaHUS,
colpaM3anuu oOyvaromuxcs. M3ydenune Ouosiornu oOecrneurnBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIUOHHBIX U
UH(OPMAITMOHHBIX ~ HABBIKOB, JCTETUYECKOM  KYJIbTYpbl, CIOCOOCTBYET
UHTErpalud OMOJIOTUYECKUX 3HAHUM C MPECTaBICHUSIMHU U3 JPYTUX YUCOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, Xumuu U reorpaduu. HaszBaHHbIe
MOJIOKEHUSI O TpelHa3HAYeHUH ydeOHOro mnpenMera «buosiorus» cocTaBuIH
OCHOBY JUIsl OMNpPENENICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €0
coJiepKaHusl, MPEICTABICHHOTO B IIporpaMme Mo OMOJIOTHH.

OTt60p conepskanus yuyeOHOTo npeamera «buosorus» Ha 6a30BOM ypoOBHE
OCYHIECTBJIEH € MO3UIMI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4Yaromiyecs: AOJKHbI OCBOUTh 3HAHUSI U YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusa OOIEH KyJIbTYphl, OINPECISIONIME aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIIEeH MPUPOIHOM cpelie, BOCTPeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOM NesarenbHOoCcTH. Ocob00e MeCcTo B 3TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIy>KaT OCHOBOM ISt
dbopMHpOBaHUA TPEACTaBICHU O COBPEMEHHON ECTECTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHUEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuana B Iporpamme o
OMOJIOTUM OCYIIECTBJICHO C Y4€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aINU
U DBOJIONMU. B COOTBETCTBUM C 3TUM B CTPYKType Y4e€OHOTO IMpeameTa
«buonorusy BbIIENEHBI CIEIYIONUE CoAepKaTeabHble JnHuu: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHU», «KieTka kak OMojJornyeckas CucTeMay,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYaIOMIUMHCS 3HAHMSIMHU O CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra W NPUOOPETeHHUE YMEHH
UCIIOJIb30BATh TU 3HAHUA I TPAMOTHBIX JIEWCTBUIM B OTHOIICHUH OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOIIEM.

JlocTikenue 1enu u3ydeHus ydeOHoro mnpenmera «buomorus» Ha
06a30BOM ypOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHU O OMOJOTHYECKUX TEOPUSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBUiaX, CIyKallux
OCHOBOM 11711 JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOM KapTUHE
MHpa, O METOJaX HAyYyHOTO TO3HAHWS, CTPOCHHH, MHOTOOOpasuu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHHU3AIMH, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopMupoBaHrEe Y 00YJaIONMMXCSl TO3HABATEIIbHBIX, HHTEIUICKTYATbHBIX U
TBOPUYECKUX CITOCOOHOCTEH B MpOIECCEe aHaIu3a JAHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJalmuxcs OOIe KynbTyphl, (QYHKIIMOHATHHOU
IPaMOTHOCTH, pa3BUTHEC YMEHHHA OOBSCHATH U  OIICHUBATH  SIBJICHUS



OKPYKAIOLIEr0 MHpa >KMUBOM MPUPOABI HA OCHOBAHMM 3HAHUW M OIbITA,
MOJIYYCHHBIX TPU U3YYEHUU OMOJIOTUH;

dbopMupoBaHrue y OOYYalOIMXCS YMEHHMM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHWE IIEHHOCTH OMOJIOTMYECKHX 3HAHWM Il TOBBILICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
JUIS1 OLIEHKH TOCJIEICTBUI CBOEH AEATEIBHOCTHU M0 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHHME M  COOJIIOJICHHE Mep
poUIaKTHUKU 3a00JIeBaHUH.

B cucreme cpeanero obmiero obpazoBanus «buonorus», uzyuaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETro OOIIEero
oOpazoBanust otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiaocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponb Ouosorun B (pOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meroapl TO3HAHUS SKUBOM MpUponbl (HAOMIOEHUE, JKCIIEPUMEHT,
omnHcaHWe, HW3MEpeHue, Kiaccuukaius, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konsuos, /. Yorcon u @.
Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) KaK MpEeIMET H3YYECHHS OHOJIOTHH.
OTnu4ne )KUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPOIBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpa3we. YPOBHHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKaHEBbIM, OPTaHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCUCTEMHBIH (OMoTeoIIeHOTHYECKUT),
ouocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPHU3HAKU OKU3HU», «YPOBHH
OpraHU3aIlUU KUBOW TTPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMKM BOABI M MHHEpAJbHBIX BeEIIECTB B KkieTke. llommepskanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OCJIKOB.
Hezamenumble M 3aMEHHMbIE aMHHOKHCJIOTHI. AMHWHOKHCIOTHBI COCTaB.
YPpoBHU CTPYKTYpPBHI OEITKOBOI MOJIEKYJIBI (IIE€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonorumueckue
byHKIIUN OETKOB.

depmeHTHl — Ouosiormueckue Karamuzatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIA TEHTP, cyOcTpatHas crnenuduyHoctb. Kodepmentsl. ButamuHsI.
Otnuuust PepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (TIIOKO3a, pubo3a u  JAe30KCUprO03a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJuTIoo3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlvmuapl:  Tpurmunepuasbl, ¢GochoNUnuabl, CTepouasl. [ uapoduabHo-
ruapodoOHbIe CcBOMCTBA. buonormdyeckne GyHkuuu unuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB 1 JIMMHIO0B KaK UCTOYHUKOB YHEPTHUH.



Hykneunosesie xucnorel: JIHK wm PHK. Hykneotuasl — MoHOMEpHI
HyKIeuHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronmornss — Hayka o Kierke. Krerounas Tteopus — MpuUMep
B3aMMOJICUCTBUS Hae U (DAKTOB B HAYYHOM MO3HAHWUU. METONbl H3ydeHHUs
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHUHTE3a Oelka.

Tunel KIeTOK: 3yKapuOTHYecKas W Mpokapuoruuyeckas. OcobeHHOCTH
CTpoeHus npokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, dUBOTHOW H
TPUOHOM KJICTKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux @Qysakiuu. [lnasmatuyeckas MemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouabl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxku, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKH:
MUTOXOHJpUH, TUIacTUAbL. [IponcxoxaeHne MUTOXOHIPUNA W TIAcTUl. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitneH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeieneHne XWMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuupr u cxemsl: «lleproguyeckas TadaUIa XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJIEKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennossie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CrpoeHue »>yKapuOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmaeny.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, dKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHEe PadoThI:

JlaGoparopuass pabora Ne 1. «M3yueHue KaTaaIUTHYECKOM aKTUBHOCTU
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopnasi pabora Ne 2. «M3yueHue CTpoeHHsI KIETOK PaCTEHUM,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpErapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUIIAIUS (PHEPTreTUYECKUil 0OMEH) — JIBE€ CTOPOHBI €IUHOTO MpOoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHUs BEIICCTB W JSHEPTHH B NMOHUMAHUU
MeTaboJIM3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U  rerepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.



®otocunTe3. CperoBass u TemHOBas ¢a3bl (oTocuHTe3a. Peakiuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHMHTE3a. 3HAueHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHHTE3UpYIolIre OakTepuu. 3HAUY€HHE XEMOCHHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBanue. OddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakuumn wmatpuyHoro cuHre3a. I'eHermdeckas wuHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B kieTke. ['eHeTHUECKU KO U €ro
cBoiictBa. TpaHckpumniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua -—
Oouocunte3 Oenka. Ortanbl TpaHcisiuuu. KomupoBanue aMHHOKHUCIOT. Ponb
pubocom B OmocuHTE3€e OerKa.

Hexknerounsie ¢hopmbl xu3HU — BUpPYChI. MicTopust oTKphITHS BUpYcOoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHud, >KMBOTHBIX M 4YEJOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc nmmynozaeduiura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuupr u cxembl: «Tumnbl mutanusy, «Metabonuzm», «MUTOXOHIPUSY,
«HepreTuyeckuit oOMen», «Xioporiact», «Potocuntes», «Ctpoenne JJHK»,
«CtpoeHue u GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeTHyecKuii
kom», «Bupyce», «baktepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Permmxkarus JHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y n1BoeHHE JJHK 51
TpaHCKpUMIs», «brocuntes 6enka», « CTpoeHUe KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii Mk, WM KU3HCHHBIM MUK KIeTKUA. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIOWHBI U TaIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{uTtonornyeckne OCHOBBI PAa3MHOXKEHUS W HWHIUBUAYAIBHOTO PpPa3BUTHUS
OpraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Ipoueccel, npoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJIETKH — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Bumwl
Oecrosioro  pa3MHOXKEHHS:  JIeJICHUE HaJBOE, TOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATHBHOE  Pa3MHOXKEHUE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €0 3HAYECHUE JIJIs1 CETIEKIUU.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3sa. [Ipoueccsl, mpoucxoasimye Ha CTaIusIX Menos3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3HAYCHHUE MENO03a.



['ameTorene3 — mpoiiecc 00pa3OBaHMs MOJOBBIX KIETOK Yy YKUBOTHBIX.
[TonoBble Xxene3bl: CEMEHHUKHN U sMyHUKH. OO0pa3zoBaHuEe U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30ui, SHUIEeKIeTKa) — CIepMaToreHe3 U OBOICHE3.
Oco0EHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro3ouaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisus, opraHorenes. [loctamOpuonanbHoe pazBute. Turbl
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HENpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHUE
CEMEHH, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DopMbl pa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Merosy, «IIpsamoe u HenpsMoe pa3BuTue», «l'aMeToreHes y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», «JSlilekiieTka Miekonuraromero», «KapuokuHes B
KJIETKAaX KOpelKa JyKa», MarHUTHAsl MOJEIb-alIuIMKalus «JlejneHne KIeTKkmy,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHnas pabora Ne 3. «HaOmogeHue muTo3a B KJIeTKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabopatopHas pabora No 4. «3ydyeHue CTpoEHHsI MOJIOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuku. lMcropus pasButus reHeTUKH. Ponb
IIUTOJIOTUM W 3MOPHUOJIOTMM B CTAHOBJICHUW T'e€HETHKU. Bkiam poccuiickux u
3apyOEKHBIX ~ YYEHBIX B  pa3BUTHE TEHETUKU. MeToAbl  T€HETUKHU
(TUOPUIOJIOTUYECKUNM,  LUTOTCHETHUUECKHM,  MOJEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHblE [
Mennenem. MoHOTHOpHIHOE CKpEINIMBaHUE. 3aKOH €IuHOO0O0pa3us THOpUI0B
NepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAHMS. 3aKOH paCLICIICHUS
npu3HaKkoB. ' umoresa ynuctorel ramer. [1onHOE ¥ HEMOIHOEe TOMUHUPOBAHUE.

JHuruOpuaHoe CKpemyBaHue. 3aKOH HE3aBHCHMOTO  HACJEeJIOBAHMS
npu3HakoB. lluToreHeTnyeckre OCHOBBI JUTHOPHUIIHOTO  CKpPEIIUBAHUS.
AHanuzupytouiee CKpELIMBaHUE. Hcnons3oBanue AHAUTU3UPYIOLIETO
CKpENIUBAHUS VISl ONIPEACIICHHUSI TEHOTHUIIA OCOOH.

CueruienHoe HacnenoBaHwe Tnpu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHS HACIIEICTBEHHOCTH. | €HeTUUeCKHe KapTHhl.

I'eneruka nona. XpoMOCOMHOE OMNpEEIeHUE M0Ja. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHele W TeTeporameTHble OpraHu3mbl. HacienoBanue
[IPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.



N3MeHYHnBOCTSD. Buasl U3MEHYUBOCTHU: HEHACJIEICTBEHHAsl U
HacleACTBeHHas. Poib cpeapl B HEHACIEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanMoHHBIN psj U
BapualMoHHass kKpuBas. Hopma peakuunm mnpusHaka. KomunuecTBeHHblE H
KaueCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoilcTBa MOAU(PUKAIIMOHHON
U3MEHYMBOCTHU.

HacneacTBenHnasi, wiid reHOTUNIAYECKAs, U3MEHYMBOCTh. KoMOMHaTHBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
U3MEHUMBOCTU. MyTallMOHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaluid:
TE€HHBIE, XPOMOCOMHBIEC, T€HOMHbIE. YacTorTa ¥ NOPUYUHBI MYTALUH.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PsIJIOB B HACIEICTBEHHOMN
m3MmeHunBocty H. M. BaBumoga.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T'€HETHKU
YeJoBeKa: rE€HEaJOTUYECKUN, OJIM3HEIOBBIN, IUTOTCHETUYECKHIA,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T€HHBIC
60J1e3HM, OOJIC3HHU C HACJIEICTBEHHOW MPEAPaCIIOIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTHYeCKMe M TeHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIMIMHCKOM TE€HETUKA B MNPEAOTBPALLCHUM W JICYEHUH TEHETUYECKUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

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

Tabmuubr u  cxeMbl:  «MOHOTHMOPUIHOE  CKpEIIMBAHME U  €r0
IUTOT€HETUYECKAasi OCHOBa», «3aKOH PACIICIUICHUS U €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpugHoe  CKpenIrMBaHuE,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapThl pacTECHUH,
KUBOTHBIX U 4eJoBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIEIOBAHMS,
CUEINIEHHOrO0 ¢ Tmojom», «KapuoTumsl 4YenoBeka M JKUBOTHBIX», «Bumsl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHINBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

O6opynoBanue: MoJeau-anIuMKauu «MOHOTHOPUTHOE CKPEIIMBAHUE,
«Henonmnoe nomuHupoBanue», «JuruOpuaHoe ckpernmBanuey», «llepexpéct
XpPOMOCOM», MHUKPOCKOI U MuKpompemnapar «Jlpo3zoduna» (Hopma, MyTaruu
(dbOpMBI KPBUILEB M OKPACKH TeJla), repobapuit «I opox mOCeBHOM.

JlaGopaTopHble 1 NpakTHYeCKHe padoThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPEIIapaTax».

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
W3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psAia U BAPUALMOHHOU KPUBOW.

JlabopaTtopHast pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuiusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenekuus Kak HayKa U npouecc. 3apokACHUE CENEKINN U JOMECTUKALUA.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS W MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJIEKIIMH PACTEHUM U KUBOTHBIX. OIlEHKa 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuauHr. Yucrtas nuHus. CKpeluMBaHME YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuina. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanus W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE TMOJHUILUIONIOB. JIOCTMKEHUSI CEJIEKUMHA PAaCTEHHH, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MpOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u TpaHcreHHwsix opraHuszmoB. Kierounas
uHxkeHepus. Kietounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SIICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHuYeckue mpobiembl. MO — reHeTH4ecKu
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHOB.

Tabmuubl 1 cxembl: kapta «lleHTpHl TPOUCXOXKIEHUS W MHOTrOoOpa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akageMuka
M. ®@. UsanoBay, «Ilomumiouaus», «O0BEKTh OUOTEXHOJIOTUNY, «KiteTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyMpOoBaHME M MEPEHOC TI'EHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (GopM U
KyJIBTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035HCTBEHHbBIEC PACTCHUSD.

JlaGopaTopHble 1 NpaKkTUHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOAbl M JIOCTHKEHHS CEJIEKIIMU PACTEHUU U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoJIIOIIHOHHAS OHOJIOTHSL.

[Ipennochulku BO3HMKHOBEHHS 3BOJIFOIIMOHHON TEOpPHUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B Ononoruu. BiusitHue 3BOTIONMOHHON TEOpUU HA Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CsugerensctBa 3BOMIOLMH. [laneoHTONIOrMUECKHE: MOCIEA0BATENBHOCTh
MOSIBJICHUSI BUJOB B TMAJICOHTOJIOTMUYECKOW JIETOMHCH, IMEPEXOTHBIE (POPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA M Pa3U4usi SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIICJICTBEHHOCTH U OCHOBHBIX META0OIUYECKUX MYyTEH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochuUlKu BO3HUKHOBEHUS
napBuUHU3Ma. JIBUKYIME CHIIBI SBOJIONMU BUIOB 1O JlapBuHy (M30BITOUHOE



pa3MHOXEHUE  Mpu OTPaHUYEHHOCTH  PECYPCOB, HeonpeaeaEHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3Bomouu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrokyiiye cuiibl ((paxTopbl) 3BOJIIOLMH BUAOB B IPUpoe. MyTallMOHHBIHI
npolecc 1 KoOMOMHATUBHAS U3MEHYUBOCTh. [lomynsirioHHbIe BOJIHBI U Apend
reHoB. M30s1us 1 MUTpanus.

EcrectBennbiii orbop — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco61eHHOCTh OPraHu3MOB Kak pe3yibTaT 3BoJitonuu. [Ipumeps
IPUCTIOCO0JICHUI Yy Oprainu3MoB. ApoMopd03bl U HAUOATANITAIIIH.

Bun wu BupoobOpazoBanue. Kpurepuu Buga. OcHOBHbIE (DOpMBI
BUI000pa30oBaHus: reorpauyeckoe, IK0JIOTHUECKOe.

MakposBomonusi. dopmel  sBoIONMU:  (PuileTHYECKast, JTUBEPreHTHas,
KOHBEpreHTHasl, mapasienbHas. HeoOpaTuMocTh IBOTIOIUH.

[Ipoucxoxnenune OT HECIENATN3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenranu3anusa. AJanTUBHAS paJualiysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, O. I'ekkens, @. Mroiep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHUYECKOTO MHpa Ha 3emiiey,
«3apoIbIIIKM TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue opoJ KUBOTHBIX», «JTomymsirumy,
«MyTanmoHHasi U3MEHYUBOCTBY, « ApoMoph o3y, «nnoagantanumy, «Oo6mas
nerenepanus», «JBwkymue cuiel sBoonuuy, «KapTta-cxema MapuipyTa
MyTEIIEeCTBUS 4. HapBunay, «bopbba 3a CYILIECTBOBAHHEY,
«IIpucnocobseHHOCTs OpraHu3MoBy», «['eorpaduyeckoe BUI000pa3zOBaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIHUS HACEKOMBIX C Pa3TUYHBIMU TUIIAMHU OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKIus «lIpruMepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb « OCHOBHBIC HAMPABIICHUS HBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckass kapra mupa, KoJeKus «DopMbl COXPaHHOCTH
UCKOTIAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BJaXHbIe Tpemnapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MmyTaiiuu (GOpMbI KPbUILEB U
OKpacKu Teja).

JlaGopaTopHble 1 NpaKkTHYeCKUe padoThbl:

Jlabopatophnas padota Ne 1. «CpaBHeHHe BUIIOB MO MOP(]OIOTHIECKOMY
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIILHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4HbI€ TPENCTABICHUSA O 3apOXKICHUM KU3HU. HaydHble rumnoressl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBostouuu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wmoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIETKU U UX
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PazButne x)n3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas Hpbl. Ilaneos3olickas 3pa u €€ mepuoaAbl: KEeMOPHUHCKHH,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3zo3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »pa U €& TmepuoAbl: IAJEOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMATa U T€0JOTHYECKUX IpolieccoB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBHOTO U >KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUN U
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMAaTHUYECKHUE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeNOBEKAa.  AHTpPONOJIOTMsT  Kak  Hayka.  Pa3Butue
NPEACTAaBICHUM O  MPOUCXOXKACHUU  4elloBeKa. MeToabpl  M3y4YeHUs
aHTpornioreHe3a. (CxoacrBa M pa3auyus  4YEJIOBEKA W KUBOTHBIX.
CucTeMaTH4eCcKO€E TOJIOKEHNUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTh M E€CTECTBEHHBIH 0TOOp. OOIecCTBEeHHBIM 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIOINUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pazyMHblid. Haxoqku MCKOINMaeMbIX OCTAaTKOB, BPEMs CYILECTBOBAHUSI,
00J1aCTh pacpOCTPAHEHMSI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), HeErpo-aBCTpajJioMjHasi (9PKBAaTOpUaJibHAS), MOHTOJIOMIHAS
(a3uarcko-aMepukaHnckasi). UYepTbl MOpUCTIOCOOIIEHHOCTH  MpeCTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBaHUsA. ENMHCTBO 4EIIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro mwupa», «PacrturenpHas kieTrka», <OKHBOTHas KieTkay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX HAXOJOK TPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFAN», «HelIoBeYeCKre pacoy.

O6GopynoBanne: wmyispku — «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHAEPTAJIblla, KPOMaHbOHIIA), CIEHKHU HIH
M300pKEHUS KaMEHHBIX OpPYAHMI MEepPBOOBITHOTO YesoBeKa (KaMHHU-YOMIEPHI,
pyomira, ckpebiia), TeoXpoHOJIOTHYecKas Ta0numa, Kouiekuus «DopMbl
COXPaHHOCTHU UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUYeCKHE PadoThI:

[Ipaktuueckas pabora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHIMA
Y KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DOKOJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl JKOJIOruu. MeTobl
AKOJIOTHYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenbl 0OUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIIIHAS, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abnoTuyeckre, OMOTUYECKUE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTUYECKUX
(GakTOpOB Ha OPTAHU3MBI.

AbGuoTnueckue (bakTOophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®ortonepuonusm. [lpucnocobieHuss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  daktoprl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcUMOMO3 U ero Qopmbl. [lapazutusm,
KOOTepalus, MyTyalnu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHue OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU momyisiiiui. (OCHOBHBIE IOKa3aTeau
MNOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTbH, MPUPOCT,
Murpanus. JJnHaMuka 4ucIeHHOCTH MOIMYJISIIUN U €€ PeryJsius.

JemoHcTpanuu:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuup! u cxembl: kapta «IIpupoHbie 30HbI 3eMuny, «Cpeabl 0OUTaHUS
opranusmoBy, «®Portomnepuoauzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkny, «[lumeBbie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosoruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOMTAHUS.

JlabopatopHasi padora Ne 4. «BnusHue cBeta Ha POCT U pPa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[loacuéT TIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBbI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTypbl OUOIIeH03a: BUIOBAS,
POCTpaHCTBEHHAasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsi3UM B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TMPOMYIIEHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemectB M TOTOK JHEPrUu B
skocucreMe. Tpoduueckue (MUIEBbIe) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MHUPAMUJIBI: TMPOIYKIIUU, YUCICHHOCTH, OnMomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUMBOCTh, CaMOperyJisiiusi, pa3sutue. Cykieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO JIeca.

AHTPOTOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (axtop ycroiumBocTH 3KOCHUCTeM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero QyHkiuu. OcobeHHocTn Ouochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHaAMHYEeCKOoe paBHOBECHME M OOpaTHasl CBsI3b B
ouocdepe.

KpyroBopotsl BemecTB U OMOTC€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPONOTCHHbIE W3MEHEHHS B
ouocdepe. 'modanbHbBIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyimiecTBoBaHME  MPUPOJALI U YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OcHOBa  ycrtoumBoctu  Ouocdeprl. OcHoBa
PAlMOHAIIBHOTO YIPABIEHUS MPUPOAHBIMU PECypcaMu U UX HUCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuupl u cxemsl: «IlumieBrie enmn», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu nutanusy, «IKoIOruuecKas MUPaMUA,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  Jiecay,
«JKocucTeMa XBOWHOro Jeca», «buolEeHO3 BOJOEMa», «ATPOLIEHO3Y,
«IIpumepHbIe aHTPONOreHHBbIE BO3JEHUCTBUS Ha Mpupoay», «BaxkHeimme
UCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boa», «llouBa — BaxkHeimias
coctaBsitonias Ouocdepbr», «DakTopbl Jerpagalnudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHuss Ouochepwi», «OOmas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: MoieTb-anTuIMKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAICHKAIINE K PA3HBIM JKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xkuura Poccuiickoit ®enepanun, HN300pakeHUs
OXpaHsEeMbIX BUJIOB pacTeHui u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMDLI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMSI OOYyYalOIIMMHCS MPOrpaMM CpeJHEro oOHero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType NTUYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus
BBIJICJICHBI  CJIEAYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTMPEEICHUI0, HAaJU4Yhe MOTHUBAIIMM K OOYUYEHHUIO
OMOJIOTHY, LIeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TUYHOCTHU Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTh OOYYaroIIuXcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIIBHOCTH  IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAI0TCA
B €IMHCTBE Yy4eOHON M BOCIMTATENILHON JESITEIBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSAMHU, IPUHATHIMHU B OOIIIECTBE MPaBUJIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HaHWS,
CaMOBOCIIMTaHUsI U CaMOPa3BUTUs, PA3BUTHUSI BHYTPEHHEW MO3UILIMKU JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUsS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO, B3aMMHOTO YBaXXEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIUsM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, NpupoOAE U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bHUOTOTHS»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOI IIEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IIPOIIECCE
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTh  TPAKIAHCKOMW  TMO3UIMKM  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTU MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3HUIIMI0 IO OTHOIICHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;



yYMEHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOCH C pa3HbIMU YOKIECHUSAMU, KYJIbTYPHBIMU LIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATENbCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUSI K MHEHMIO OIIMOHEHTOB MpPH OOCYKIIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUA K CBOEMY HApoOAy, YyBCTBA OTBETCTBEHHOCTH IEpEL
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 W NaMITHUKAM
IPUPOJIBI, JOCTHKEHUSAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIY)KEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LHEHHOCTEU CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOTO BO3JCHCTBUS KUBOW MPUPOABI U €&
LEHHOCTH,;

TOTOBHOCTh K CAaMOBBIPQXXEHUIO B Pa3HbIX BUAAX HUCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMaHUE W peaju3alus 370pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHUE, COOJIOJIEHWE TUTHECHUYECKUX TPaBWII U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW W OTAbIXa, pEryJsipHas Qunyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWI HWHJUBUAYAIBHOTO U KOJUIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIYEK
(ymoTpeOmneHus ajKoroJsi, HAPKOTUKOB, KypEHHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPY10T00uE;



TOTOBHOCTh K aKTUBHOU JEATEIBHOCTH TEXHOJIOTHYECKONH M COIMATbHOU
HaTpaBJICHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATH "
CaMOCTOSITEIIEHO BBITIOJHATH TAKYIO I€ATEILHOCTD;

UHTEpeC K pa3nuuHbiM cdepam TpodeCCHOHATBHOW JCSTEIbHOCTH,
YMEHHE COBEPIATh OCO3HAHHBIN BEIOODP Oymyiel mpodeccruu 1 peaan30BbIBaTh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JIOTHYECKOT0 BOCTIMTAHMUS:

AKOJIOTHYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIIECTBOBAHUS;

TIOBBIIIICHHE YPOBHS DKOJIOTMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITa
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIIel Cpeibl;

OCO3HaHHWE TI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaEMbIe MPU HM3YyUYEHUU OHOJIOTUU
3HaHUSA M YMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C palOHATBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HaTpaBJICHHBIX HAa COXpPAaHCHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHCTEM, OroCchepsl);

aKTUBHOC HEIPHUATHE JCHCTBHM, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpPUATHBIE KOJIOTUUECKHE
TIOCTICICTBHS MIPEATPUHIMACMBIX JIEHCTBUI M MPEIOTBPAIIATH UX;

HAJIMYUE Pa3BUTOIO  SKOJIOTHMYECKOTO  MBIIIICHUS, JKOJIOTHYEeCKON
KYJIbTYpbI, OIBITa NEATEIHPHOCTH JKOJIOTUYSCKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B ITO3HABATEIHLHOW, KOMMYHHUKATUBHOW M COIIMATLHON
NPAaKTHKE, TOTOBHOCTH K YyYacTHI0O B TPAKTUYECKOW  JIEATEIHHOCTH
9KOJIOTHYECKOI HANPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B IMOJHKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON KYJIBTYpPHl KaK CPEICTBa
B3aMMOJICHCTBHSI MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHMMaHuEe crenu(PuKu OWOJIOTUM KaK HayKH, OCO3HAHHS €€ poJid B
(GopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IEJI0CTHOTO
NPEJCTABICHUS 00 OKPYXKAIOIIEeM MHpE KaK O €IWHCTBE MPUPOJIBI, YCIIOBEKA U
oOIiecTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHud Tpodiem
COXPaHEHUS TTPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIJIi COBPEMCHHOMN [MBHUIIU3AINN:
o0ecrieueHrsT HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3aHNC MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE MPOOIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, IIOMCKA ITyTeH BBIXO0J/a U3 TJIO0ATBHBIX YKOJIOTHYECKUX MTPOOIIeM
u oOecrieyeHHsl Tiepexoja K YCTOMYHMBOMY Pa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BaHUIO TIPHPOIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aHMHTEPECOBAHHOCTh B IIOJIYYCHHH OHWOJIOTHYCCKUX 3HAHHA B IEJAX
MOBBIIICHHUST OOIIEH KyJBTYphl, €CTCCTBCHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAaMOTHOCTH  oOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS IS
aHanu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUPA M MPOUCXOSAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKkTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIILHO HUCIIOIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HaHMWE IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO AESTEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K HENPEpPhIBHOMY O0Opa30BaHUIO M
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBbIE i1 (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaromuxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIC
MOHSATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, SBJICHUE, MPOLIECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHHUBEpCaIbHbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIE), 00€CIEUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATILHON T'PAaMOTHOCTH M COLIMAJIBHOW KOMIIETCHIINH
o0ydJaronuxcsi, CIOCOOHOCTh  OOYYalOIIUXCS  HCIMOIb30BaTh  OCBOEHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHSI:

CaMOCTOSATENIbHO  (OopMyNIUpOBaTh M aKTyaIM3UpoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTUUECKHX TOHSATUH (BBIIEIATH HMX XapakTEpHbIC MPHU3HAKH,
YCTaHABJIMBATh CBSA3U C IPYTUMHU MTOHSATUSIMH);

OTIpeNeNATh e NEATeIbHOCTH, 3a/aBasi MapaMeTphl U KPUTEPUU UX
JOCTIKEHUS, COOTHOCHTH PE3yJbTaThl JCSATEIBHOCTA C IOCTaBICHHBIMHU
HETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIyKTUBHBIC, IIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W MPOTUBOPEYHS B PACCMATPUBACMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBA  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTUYCCKUX OOBEKTax,
a TaKkKe TMPOTUBOPEUMH Ppa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNbTATOB IIEJISIM, OLIEHUBATh PUCKH MOCJICICTBUHN NEATeIbHOCTH;

KOOPAWHHUPOBATh W BBIMOJHATH pabOTy B  YCJIOBHSIX peaJbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS

BJaJIeTh  HaBBIKAMH  Y4eOHO-HCCIENOBATENbCKOM W MPOCKTHOU
JCSATCNIbHOCTH, HAaBBIKAMH  pa3pelieHusi MpodiieM, CIOCOOHOCTBHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUISCKUX
3a/1a4, MPUMCHEHUIO Pa3JIMYIHBIX METOJIOB ITO3HAHUS;

UCTIOJB30BaTh PA3JIMYHBIC BHIIBI JIEATEIHHOCTH IO TOJYYCHHIO HOBOTO
3HAHWS, €r0 HMHTEPIpEeTaIu, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B Y4EOHBIX
CUTYaIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYSBBIMH MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHON
TESATCIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyaJlM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAXOIUTh apryMEHTHI JUIS JI0Ka3aTelhCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJE PCIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH W3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB M CIIOCO00B
JCUCTBUS B MPOPECCHOHATBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, TIPE]JIaraTh OPUTHHAILHBIC TTOIXO/IBI U PEIICHU,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aJbTCPHATHBHBIC PCIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOWs, HAyYHO-TIOMYJSIPHOM  JHUTEeparype, OHOIOTHYECKUX
CJIOBapsiX M CHpPAaBOYHHMKAX, KOMIBIOTCPHBIX 0a3zax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WHOOPMALMIO PA3NTMYHBIX BHJIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aIPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMYy MpeACTaBICHUS
ouosiorndeckord wuHGoOpManuu (cxembl, TrpaduKd, gUarpaMMbl, TaOJUIIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHMKallMM BO Bcex cdepax KHU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WJIM JUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMbl
(yMeHue 3amaBaThb BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh MHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB IUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaJIbHBIE CpEACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JIPYTHX JIIOEH, TMPOSBIATh YBAXUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMaTh W HUCIHOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYaIbHOM  paboOThl TMpU  pEUICHUU OHOJIOTMYECKOW MpoOJIeMBl,
000CHOBBIBATh HEO0OXO0TUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN KaXKIOTO YJieHA KOJUIEKTHBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacnpenensiaTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXK/IaThb PE3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAa/Ja M KaXKIOTO YYaCTHHMKAa KOMAaHbl B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TOBEJIEHWE B PAa3JIMYHBIX
CUTYaIIHSIX, TIPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIh30BaTh OWMOJOTHYECKHE 3HAHUS JJIsS BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HAa OCHOBE OWOJOTHYECKUX 3HAHUM IIEJIEBbIE M CMBICIIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYILIECTBIATh  IMO3HABATEIbHYI)  JI€SITEIBbHOCT,
BBISBJISITh TPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHON AEATETBHOCTU U KU3HEHHBIX CUTYaIUsIX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO U TIPOSIBJICHUIO IIUPOKON SPYAUIIUN B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOILIECCOB, MX PE3YyJbTaTOB U
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

IMPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsITHE C0S1 U APYTHX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aAHAIW3€ pPEe3yJIbTATOB
JEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHpie pe3ynbTarhl ocBoeHHS IporpamMmbel COO mo Oumojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckre sl y4eOHOro mpeameTa
«buonorusy HaydHble 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUN MO OCBOCHHIO,
UHTEpNpETallid ¥ TNpeoOpa30BaHUIO 3HAHUM, BHJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOT'O 3HAHHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX Y4EOHBIX
CUTyallMsiX, a TaKKe B PEATbHBIX KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C
Oouonoruei. B mporpamme npeaMeTHbIE Pe3yNIbTaThl MPEICTABIEHBI 10 ToJaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipenmeTta «buonorus» ¢ 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3a71a4;



yYMEHHUE PaCKpbIBaTh COAEpKaHUE OMOJIOTUYECKUX TEPMHUHOB U MOHSITHM:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (0OMEH BEIIECTB W MpeBpalicHue
SHEPruu), roMeocTa3 (camoperyssius), YpPOBHEBas OpraHu3alis >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penipoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE WH31aratb OWUOJOTMYECKHEe TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, ILIEHTpajbHasi JOTMa MOJEKYJIsIpHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHus (o 1ieHTpax MHOTO0Opa3us u
IPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. . BaBuiopa), omnpenensars
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIa/I€Th METOJJaM1 HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUH, OpraHu3alvs U MPOBEACHHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJIBI)KCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

yYMEHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAIEHUS YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTHYecCKOro OOMEeHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUSI, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHSTH MOJYyYCHHBIC 3HAHUS JUISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SABJICHUM, JIJIST TPUHATHS TPAKTUYECKUX PEIICHUI B TOBCEHEBHOMN
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3JI0POBbS
OKPYXKAIOIUX JIIOJIEH, COOJIO/EHUs HOPM TPaMOTHOTO TIOBEJEHUS B
OKpY XKalolllel MPUPOTHON cpejie, MOHUMaHuE HEOOXOAUMOCTU HUCTIOIb30BAHMUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJOTHUM ISl PAllMOHAIBHOTO
PUPOIOTIOTH30BAHNS;

yMEHHE pellaTh JJIEMEHTApHbIE TEeHETUYECKUE 3a/Jayd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS IJIs TIPEICKA3AHMS HACJICIOBAHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJHATH Ja00OpaTOpHbIE U MpaKTUYeCKue padOThl, COOMIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUYAIOIIYIO TICEBJIOHAYYHbIE 3HAHUS U3
pa3MYHBIX HMCTOYHUKOB (CpeiacTBa MaccoBOoM uHGOpMAIMM, HAy4YHO-
MOMYJISIPHBIC MAaTEPUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIICIOBAHUN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mmas OuojgorHUecKyr0o HMHGOPMAIMI0O U3 HECKOJbKUX HCTOYHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipeaMeTa «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMUS E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX ® 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 3371a4;



YMEHHUE PaCKpbIBaTh COAEp>KaHWE OUOJIOTHYECKUX TEPMUHOB U MOHSITHIM:
BUJI, TOMyJsAUMs, TeHODOHM, OHBOIIOLMS, JBIWKYyIHME CHIbl ((PaKTOphI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LEeNy TUTaHus, IKOJIOrHYeckasl mupamuaa, ouoreoneHos, onochepa;

yMEHHUE u3JaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpreBoro cxoactBa K. M. Bapa, uepenoBanusi TiiaBHbIX HalpaBICHUA U
nyteit sBomonnu A. H. CeBepiioBa, yaenust o o6mocdepe B. M. Bepuaackoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHHE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alys U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBW)KEHHUE  THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJYYECHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
OOBEKTOB: BHJOB, MOMYJSIUNA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTU IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1I000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEHOCa BEIIECTB U TIOTOKAa DJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHUE MPUMEHSTH MOJYyYCHHbIC 3HAHUS JUIsI O0OBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U SABJICHUM, JIJISI TPUHATHUS MPAKTUUECKUX PEIICHUI B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 3/I0POBbS U 3/I0POBbS
OKPYXAIOIUX JIIOJIEH, COOJIO/EHUs HOPM TPaMOTHOTO TIOBEJCHUS B
OKpYXKaloIlel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ouosoruu JUIA palMOHAIBLHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MIepEHOCca BEIIECTB ¥ SHEPTHH B SKOCHCTeMax (I[eNy MTUTaHus);

YMEHHUE BBITIOJHATH J1a00OpaTOPHBIE U MPaKTUYECKUe padOThl, COOIIONATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U J1abOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OILICHUBaTh M MHTEPIPETHPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3UYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM MHGOpMAIMK, HAy4IHO-
NOMYJISIPHBIE  MaTepHasibl), pacCMaTpuBaTh TJOOAIBHBIE JIKOJIOTHYECKUE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIIUIO;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUIHBIN amnmapar Ouonoruu.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumeHnoBanue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/m Bcero oOpa3oBaTe/ibHbIE pecypchbl
NMPOrpamMMbl padoThI padoThbI
bubnnoreka IIOK
! bronorns kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
5 ’KuBbie CUCTEMEBI U UX 1 bubnnoreka IIOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 8 1 bubnnoreka IIOK
CTPOECHUE KJIETKU https://m.edso00.ru/7f41c292
4 JKuznenesaTeabHOCTh 6 bubmuorexa [JOK
KJIETKHU https://m.edsoo.ru/7f41¢292
PaszMHOXeHUE U
5 T — 5 1 bu6nuoreka [IOK
ABAAY https://m.edso0.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE M
6 W3MEHYHUBOCTD 8 1.5 bubmorexa [JOK
' https://m.edso0.ru/7f41¢c292
OpraHU3MOB
7 Cenekuusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bu6nuoreka [IOK
8 P
C3CPBHOC BpEMA 1 https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO 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

YACOB 110 ITPOTPAMME




11 KIIACC

HaumeHoBaHUe Koau4vecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NPorpamMmsbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuorexka [JOK
onoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHME 1
2 a3BUTHE KU3HU 9 0.5 bubmorexa HOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl u
3 OKDVIKAIOLIAS 5 1 bubmuoreka [JOK
PYRAIOH https://m.edsoo.ru/7f41cc74
cpena
CooOurecTBa u
4 JKOJIOTUYECKHE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3EPBHOC BpEMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

[NPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KoutpoabHbie IIpakTuyeckue
n/n Bcero H3yYEeHHUs oOpa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
buonorus B cucreme
1 a 1 https://m.eds00.ru/863e6122
YK https://m.eds00.ru/863e632a
MeTo1pl TO3HAHMS
SKUBOU TIPUPO/IBI.
[Tpaktuyeckas padora Ne
5 1 «Mcnonp3oBanue 1 05 bubmuorexka [JOK
pa3IUYHBIX METOJIOB MPHU ' https://m.eds00.ru/863e6122
W3y4YeHUHU
OMOJIOTHYECKUX
00BEKTOBY
buonoruueckue
3 CHCTEMBI, IPOLIECCHI K MX 1 bubmorexa HOK
- 1P https://m.eds00.ru/863e6564
U3y4YeHue
XUMHUYECKUN COCTaB
4 et Boxa i L bu6mmoreka [IOK
- 2ol https://m.eds00.ru/863e674e
MUHEpaTbHBIE COTH
5 benku. CocTaB n 1 bubmuorexa [JOK

CTpOCHHE OEITKOB

https://m.edso0.ru/863e6b72



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

DepMeHTBI —

OMoJIOTYECKIE
KaTaJan3aTophlL.
JlaGopaTtopHnast pabota No
1 «13ydenue bubnnoreka [JOK
6 . 0.5 :
KaTaJIUTUYECKOMN https://m.eds00.ru/863e6b72
AKTUBHOCTH (DEpPMEHTOB
(Ha mpuMepe aMusIa3bl
WM KaTajia3bl)»
Oxkckypeus B Caml' TVY
bu6mmoreka [IOK
7 v I
HICBOABL. JHHITHA https://m.eds00.ru/863e6870
8 HyxienHoBBIE KHCTIOTBL. bubnuorexa [JOK
ATO® https://m.eds00.ru/863e6d5c
Uctopus u meToasl
9 U3YUYCHUS KIICTKH bubmorexa HOK
yi ’ https://m.eds00.ru/863e6e88
Kiterounas reopus
10 Kierka kak nenoctHas
JKUBasl CHCTeMa
Crpoenue
YKapUOTHUECKOU
kneTku. JlabopaTopHas
bu6mmoreka [JOK
pabota Ne 2 «3ydenue
11 0.5 https://m.edso0.ru/863e6ff0

CTPOEHHUS KJIETOK
pacTeHuil, )KUBOTHBIX,
rpuboB 1 OakTepHii Mox
MHUKPOCKOIIOM Ha

https://m.edso00.ru/863e716c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

TOTOBBIX
MUKpOIIpenaparax 1 ux

OIIVICAaHUE
12 OOMeH BelecTB WIN bubmuoreka [JOK
MeTa00IN3M https://m.edso0.ru/863e766¢
13 doTocHuHTE3. bubmuorexka [JOK
XeMOCHHTE3 https://m.edsoo.ru/863e7c98
bubmuorexa [JOK
14 7
Juepreruueckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK
KJIeTKU. [lenenue
KJIETKU. MUTO3.
JlaGopaTtopnast pabota No
15 3 «HaOmronenune Murosa 05 bubnmorexa LHOK
a ) https://m.edsoo.ru/863e7dc4
B KJIETKAaX KOHYHKA
KOpeIlIka JyKa Ha
TOTOBBIX
MUKpOTpenaparax»»
Buocunres Genka.
16 Peakmusa MaTpuaHOTO bubnmorexa LOK
H p https://m.edso00.ru/863e796e
CHHTE3A
17 Tpancnsauus — bubnuorexa [JOK
onocuHTE3 O€eNKa https://m.edso0.ru/863e796e
18 Hexnertounsie hopMbl bubnnoreka [JOK
JKU3HU — BHUPYCHI https://m.eds00.ru/863e7540
19 ®DopMBbI pa3MHOKEHUS bubnuorexa [JOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

OpraHu3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [JOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U pa3BUTHE

MOJIOBBIX KJIETOK.

O1m1010TBOpPEHUE.

21 JlaboparopHas pabota Ne 0.5 bubnuorexa [JOK
4 «3ydeHue cTpoeHus ' https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIIpenaparax»

99 WNuauBunyanbHOE bubnuoreka [IOK
pa3BUTHE OPraHU3MOB https://m.eds00.ru/863e8436
I'eneTrika — Hayka o

23 HacJje CTBeHHOgFKI/I u bubmmorexa [OK

A https://m.eds00.ru/863e86f2

U3MEHYUBOCTH

3aKOHOMEPHOCTH

HACJIeJIOBAHUS

24 . I/ISHI:IKOB bubnnorexa [JOK

P ) https://m.eds00.ru/863e8878

MounorubpunHoe

CKpELIMBAaHUE

Jurubpunxoe

CKpelIuBaHue. 3aKOH

25 HCISJan/ICI/IMOFO Bubmorexa LIOK

https://m.edso00.ru/863e89a4

HACJICJIOBAHHUS

MIPU3HAKOB



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

26

Cuennennoe
HacJe/I0BaHHE
MIPU3HAKOB.
JlaGopaTtopHnast pabota No
5 «13yuenue
pe3yJbTaTOB
MOHOTMOPUAHOIO U
JUTHOPUIHOTO
CKpEIIUBAHUS Y
JPp030(hUITBI HA TOTOBBIX
MHUKpOIpenapaTax»

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

27

I'emeTnka momna.
HacnenoBanue
HpI/IBHaKOB, CHCIINICHHBIX
C IIOJIOM

bub6mmoreka [IOK
https://m.edso00.ru/863e8c60

28

N3MeHYNBOCTSD.
Henacnencrsennas
WU3MEHYUBOCTb.
JlaGopatopHas pabota Ne
6. 3yuenue

MO (PHUKAITMOHHON
U3MEHUYUBOCTH,
IIOCTPOEHNE
BapHAaIlIOHHOTO psJa U
BApUALIMOHHON KPUBOII»

0.5

bu6mmorexa [IOK
https://m.edso0.ru/863e8efe

29

HaCJ'ICI[CTB CHHa:da
N3MEHYHNBOCTD.

0.5

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

JlaGopaTtopnast pabota No
7. «AHanu3 MmyTauui y
JPO30(QHITBI HA TOTOBBIX
MUKpOIpernapaTax»

30

I'eneTuka yenoBeka

bubmuorexa [JOK
https://m.edso00.ru/863e8d78

31

Pe3epBHBIii ypOK.
O060011IeHNE 10 TEME
«HacneacTBeHHOCTE U
W3MEHYUBOCTD
OpPTaHU3MOB)

32

CGHCKHI/IH KaK HayKa U
mpouecc

bu6mmoreka [IOK
https://m.edsoo.ru/863e9214

33

MeToasl U JOCTHKEHUS
CEJICKLIUH PACTEHUN U
YKUBOTHBIX

Okckypeus B Cam['AY

bu6mmoreka [IOK
https://m.edso0o.ru/863e9214

34

buorexHomorus kak
0oTpacyib HpOU3BOACTBA

bu6mmorexa [IOK
https://m.edso00.ru/863e9336

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34



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

11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 OBOJIIOLIHS U1 METOBI €€ 1 bubmuorexa [JOK
U3Y4EHUs https://m.edso0.ru/863ea20e
Uctopus pazButus
2 MpeACTaBICHUIN 00 1 bubmorexa HOK
pedl https://m.eds00.ru/863e9570
SBOJIIOIIUU
bu6mmoreka [IOK
3 M
HKPOSBOIIOMA 1 https://m.edsoo.ru/863e9cle
[Tonmynsauus xkak
AJIIeMEHTapHasl €IMHULIA
BH/JIa U HBOJIIOLIUU. Eub 1OK
nonnoTeKa
4 0
JlaGoparopras padora Ne 1 0.5 https://m.eds00.ru/863e99c6
1 «CpaBHeHHE BUIOB 11O
MOP(OIOTHIECKOMY
KPUTEPHUIO)
BIDKYIIIHE CHJIBI
5 gneMZII{HTa _ 1 bubnunoreka [JOK
p https://m.edsoo.ru/863e9da4
(haKTOpBI) IBOTIOIIUN
6 EctectBenHbIil 0TOOD U 1 bubnuorexa [IOK
ero Gpopmsl https://m.eds00.ru/863e9ed0
7 Pe3ynprarel aBoMIOIMM: 1 0.5 bubnmoreka [JOK



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

npUCocOOJICHHOCTD
OpPTraHu3MOB U
BU000pa30BaHueE.
JlaGopaTtopHnast pabota No
2 «Onucanue
NPUCIIOCOOTICHHOCTH
opraHusma " e
OTHOCHTEJIEHOTO
XapakTepa

https://m.edsoo0.ru/863e9fde

Hamnparienus u mytu
MaKpO?IBOJIFOIIMU

bubmuorexka [JOK
https://m.edsoo.ru/863e9cle

HeobOpartumocTs
IBOJIOIUH

10

Hcropust )xu3HU Ha
3emMite 1 METOBI €€
M3y4YeHUs

11

T'unoressl
MPOUCXOKICHUS KU3HU
Ha 3emie

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

12

PasButue xu3Hu Ha
3emJie o 3paM U
nepuoiam

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

13

OCHOBHEBIE ATAITBbI
SBOIIOIUN

PacCTUTEIHHOTO U
’KUBOTHOTO MHUpa.

0.5

but6mmorexa [JOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

[IpakTuyeckas pabora Ne
1 «3yuenue
HCKOIIaeMbIX OCTaTKOB
pacTeHui U )KUBOTHBIX B
KOJIIEKIMSIX »
Okckypeust B Camapckui
UCTOPUKO-
KpaeBeI4eCKUil My3ei
uMm.I1.B.Anabuna

14 CoBpemMeHHas cuctema bubnnoreka [JOK
OpraHUYeCKOro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLMS YEJIOBEKA bubnuorexa [JOK
(arTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
BIDKYIIHE CHJIBI
16 ffbaKTZIILI) bu6mmoreka [IOK
p https://m.edsoo.ru/863ead44
aHTPOIIOreHe3a
17 OCHOBHBIE CTaIUH
HBOJTIOIMHN YEJIOBEKa
YenoBeueckue pacel U
18 MIPUPOIHBIC aIallTAllUH bubmorexa [JOK
PHpoa A t https://m.edso00.ru/863eaea2
YeJI0BeKa
PesepBHBIi ypOK.
O00011eHME 10 TEME
19 «BO3HUKHOBEHHE H

paSBI/ITI/Ie JKU3HHU Ha
3emiie»



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

20

DKoJorus Kak HayKa

21

Cpenpl obuTanus u
HKOJIOTHYECKUE (PaKTOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

22

AOluoTtndeckue (HakTopsl.
JlaGopaTtopHnast pabota No
3. «Mopdonornyeckue
0COOEHHOCTH pacTeHUI
U3 Pa3HbIX MECT
oOUTaAHUS Y.
JlaGopaTtopnast pabota No
4. «BnausHue cBeTa Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeyca

0.5

bubmuorexka [JOK
https://m.edsoo.ru/863eb10e

23

buotnueckue hakTopsl

bu6mmoreka [IOK
https://m.edso0.ru/863eb348

24

DKOJIOTN4YeCKUe
XapaKTEePUCTUKU
HOMYJISAIUH.
[TpakTrueckast paborta Ne
2 «IToxcuéT IIOTHOCTH
MONYJISILANA Pa3HBIX
BHJIOB PACTCHUI»

0.5

25

Coo0mrecTBa
OpPraHu3MoOB —
OMOILIEHO3

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

26

DKOJIOTUUECKUE CUCTEMBI
(9KOCHCTEMBI)

bu6mmoreka [JOK
https://m.edso0.ru/863eb46a



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

OCHOBHBIC ITOKa3aTEIIN
DKOCUCTEMEL.

27 DKOJIOTHYECKHUE
nupamubl. CBOKCTBA
skocucteM. Cykieccust

bubmuoreka [JOK
https://m.edso0.ru/863eb5fa

28 [IpupoHbIe 3KOCUCTEMBI

29 AHTpPOIIOT€HHBIE

O9KOCHCTCMBI

buochepa — rimobanpHas

30
JKOCUCTEMA 3EMIIU

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

3aKOHOMEPHOCTH
31 CYIIECTBOBaHUS
ouocdepsl

bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

YenoBeuecTBO B
32
ounochepe 3emnn

CocymiecTBoBaHUE
33 IPUPOJIBI U
YeJ0BeYeCTBa

bu6mmorexa [IOK
https://m.edsoo.ru/863ebale

PesepBHBIi ypOK.
0O00011eHNE TEMBI
34 «CoobiiecTBa u
HKOJIOTHYCCKHE
CHCTEMBI»

OBUIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

34

2.5



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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