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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mporpaMMbl MO OUOJIOTUU TEOPETUYECKYIO OCHOBY IS
OTIPEJICIICHHSI TOIXO00B K (HOPMHUPOBAHHMIO COJEPKAHUS Y4eOHOTO mMpeaMera
«buonorus» cocraBunM: KoHuenTtyalibHble mnojoxeHus @OI'OC COO o
B3aUMOOOYCIIOBJIGHHOCTU IIEJIeH, COJIepKaHus, pe3yiabTaToB oOy4YeHus U
TpeOOBaHUI K YPOBHIO MOJIFOTOBKU BBIMTYCKHUKOB, MOJOXKEHUSI 00 OOIIMX LEIIX
U MPUHININAX, XapaKTEPU3YIOINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHErO
obmiero ob6pazoBanusi B Poccuiickoit ®dexepanuu, a TakkKe TOJOXKEHUS O
cnenuduke OMOIOTUH, €€ 3HAUCHUH B TTIO3HAHUH KUBOU MPUPOBI U 00ECIICUCHUH
CYIIIECTBOBaHMS 4YeI0BeYECKOro o0iiecTBa. COrjlaCHO Ha3BAHHBIM MOJIOKECHUSIM,
OTIPEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MpeAcTaBiIeHUE O Mensux, 00 oOmei
cTpaTeruy OOy4YeHHUs, BOCIUTAHUS UM Pa3BUTHS OOYYaIOIMIUXCS CpECTBAMU
ydyeObHoro mnpeaMera «buonorus», omnpenenser o0sg3aTeIbHOE MNPEIMETHOE
COJIep’KaHHWe, €ro CTPYKTypy, pacopeielieHue T0 pa3eliaM ¢ TeMaM,
PEKOMEHIyeMYIO MOCJIEeI0BATEILHOCTh U3yUEHUS y4eOHOTO MaTepuaia ¢ y4éToM
MEXKIIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3€M, JOTUKKM 0O0pa3oBaTEILHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuXcs.

B nporpamme 1o Ouomormm TakKe YUYUTHIBAIOTCS TpeOOBaHUS K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM U TMPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUpPOBAHMM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIHLHOMN
JEATeNIbHOCTU/YUeOHbIX JEeUCTBUN OOy4YaroluXxcsi MO OCBOCHHUIO COJEp KaHUs
Onosorndeckoro oopa3oBaHms.

B nmporpamme no 6uonorun (1011 xmaccel, 6a30BbIH YPOBEHB) peain30BaH
MPUHIIAN TPEEMCTBEHHOCTH B HW3YUYCHMHM OWOJIOTHM, OJjlarojaps 4eMmy B Hew
MPOCMATPUBAETCSl HANPABJIECHHOCTh HA pPa3BUTUE 3HAHUM, CBS3aHHBIX C
dbopMHpOBaHWEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHsS,  IIEHHOCTHBIX
OpUEHTAlMA JIMYHOCTH, DKOJIOTMUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O
3JI0POBOM 00pa3e *KU3HU U OCPEKHBIM OTHOIIEHUEM K OKPY>Karollel MpupoIHON
cpene. [losromy Hapsigy ¢ u3ydyeHUEM OOIIEOMOJIOTHYECKUX TEOPHUHM, a TaKkKe
3HAHWK O CTPOCHUM JKMBBIX CHCTEM pPAa3HOTO PaHra U CYIIHOCTH OCHOBHBIX
MPOTEKAIONIUX B HUX MPOIECCOB B MPOrpaMMe MO OMOJOTUHU yIEeTIEHO BHUMAHUE
HCIIOJIb30BAHUIO TIOJTYUYCHHBIX 3HAHUM B TIOBCEIHEBHOM >KU3HU IS PEIICHUS
MPUKIIAJIHBIX 3a/1a4, B TOM 4YUCJe: TPOPUIAKTUKU HACJIEICTBEHHbBIX 3a00JieBaHUMN
YeJI0BeKa, MEJIUKO-T€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS
HKOJIOTHYECKH 11e71eCO00Pa3HOTO MOBEJICHUS B OKPY>KAIOIICH MPUPOIHON Cpee,



aHaIN3a BIMSIHUSA XO3SIMCTBEHHOM JEATEIBHOCTH YEJIOBEKAa HAa COCTOSHUE
MPUPOAHBIX U UCKYCCTBEHHBIX IKOCHUCTEM. Y CHJIEHWE BHUMAHUA K MPUKIAJTHON
HaIpaBJICHHOCTH y4eOHOTo npeaMeTa «buonorus» POJUKTOBAHO
HEOOXOJMMOCTBIO OOECIeUeHHUs] YCIOBUM Ul PEHIeHHUs] OJHOW M3 aKTyallbHbIX
3aJa4 IIKOJBHOTO OMOJOrMYECKOro O0pa30BaHWsA, KOTOpas MpeanoJiaraer
dbopmupoBaHre y 00y4aroUIMXxcsi CHOCOOHOCTH aJaNTUPOBATHCA K U3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MHUPA.

buonorus Ha ypoBHEe cpenHero oOmiero o0pa3oBaHMs 3aHHUMAeT Ba)KHOE
mecto. OHa obecrnieunBaeT (popmupoBaHUe y OOydarOIUXCsS NPEICTaBICHUN O
HAay4YHOM KapTUHE MHpA, pacuIupsieT U o000IIaeT 3HaHUs O KUBOW MpUpoje, e
OTJINYWTEIIbHBIX NPU3HAKAX — YPOBHEBOW OPraHM3allMM WM DBOJIOLMUH, CO3HAET
yCIIOBUSL  JJIA: TIO3HAHUS 3aKOHOB  KMBOW  MpUPOAbI, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M Oe3zomacHoro ooOpasza
’KU3HU, IKOJIOTHYECKOT0 MBIIIIEHUS, IEHHOCTHOT'O OTHOILLIEHHUS K KMBOU MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne GMOJIOTUSI UMEET TaKXkKe Ul PELIEHUS] BOCIIUTATENIbHbIX
U pPa3BUBAIOLIUX 3a/Jad CpegHero oOumiero oOpa3oBaHMs, COLUAIN3ALNN
oOyuaromuxca. M3yyenue Onosnorun odbecrieunBaeT yciaoBUs sl pOpMUPOBaAHUS
MHTEJIEKTYaJbHbIX, KOMMYHHUKAIMOHHBIX ¥ HWH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJBTYphI, CIOCOOCTBYET MHTErpalu OWOJIOTUYECKUX 3HAHHUM ¢
IPEJICTaBICHUAMU U3 APYTUX YUEOHBIX MIPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaguu. Ha3BaHHbIE MOJOXKEHUSI O MpPEJHA3HAUYEHUU Y4EOHOro mpeamera
«buosorusi» CcOCTaBUJIM OCHOBY Ul OINPEAENICHHS MOAXOJ0B K OTOOpYy M
CTPYKTYPUPOBAaHHIO €r0 COJEp>KaHMsI, NPEACTAaBICHHOIO B Iporpamme Io
OHOJIOTHH.

Ot60p coaepkanusi yueOHoro npeamera «buosorus» Ha 0a30BOM YpOBHE
OCYUIECTBJIEH € MO3UMUUH KYyJIbTypOCOOOPa3HOro MOJAX0/a, B COOTBETCTBUU C
KOTOpPBIM O0Oy4Yaroluecs JOHKHBI OCBOMTH 3HAHUS UM YMEHHUS, 3HAYUMbIE IS
¢opMupoBaHus O00IIEH KyJIbTYphl, ONPEIEISIOIINE aJeKBATHOE IOBEICHUE
4eJioBeKa B OKPY’KAIOIIeH MpUpOAHON cpejie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JearenbHocTH. Oco00e MECTO B 3TOW CHUCTEME 3HAHUM
3aHMMAIOT  JJIEMEHTBl  COJEp)KaHUs, KOTOpbIE  CIy>)KaT  OCHOBOM ISt
(GopMupOBaHUs NPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHE
MHUpa ¥ UEHHOCTHBIX OPUEHTALUSX JUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIUU
OMOJOrNYeCKOro 00pa3OBaHHUs.

CtpykTypupoBaHHe coOJep>KaHUs y4eOHOro MmaTepuajia B IMpOrpamMme IO
OMOJIOTMM OCYIIECTBIEHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHUS 3HaHUM 00
OTJIMYUTENIbHBIX OCOOEHHOCTSIX KUBOW MPHUPO/IBL, O €€ YPOBHEBOM OpraHu3aiii u



HBOJIIOIMU. B  COOTBETCTBMM € OSTUM B CTPYKType Y4YeOHOro mpeamera
«bHOJIOTHSD) BBIJICNICHBI CIECAYIONIME COJEpKATelbHblEe JUHUU: «buonorus kak
Hayka. MeTonbl HaydHOro no3HaHus», «Kietka kak Ouosormyeckasi cucremay,
«OpranusMm Kak Owonormyeckas cuctemay, «CucremMma U MHOTroooOpasue
OpraHWYECKOro MHUpa», «OBOJIOLUS JKUBOM MPUPOABDY, «IKOCUCTEMBI U
MPUCYILIHE UM 3aKOHOMEPHOCTI.

[lens m3yudenus yuyeOHoro mpenmera «buonorusi» Ha 0a30BOM YpOBHE —
OBJIaJICHWE OOYYaIOMUMUCS 3HAHMSIMH O  CTPYKTYPHO-(DYHKITMOHATIBHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOro0 paHra W NPUOOpETeHHE yMEHUM
WCIIOJIb30BaTh 3TH 3HAHUA JUIS TPAMOTHBIX JEWCTBUH B OTHONIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3JIMUYHbBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 0a30BOM
YpOBHE 00eCcTeunBaeTCs PEeIICHUEM CIIeAYIONINX 3a/1a4:

OCBOEHHE OOYYArOUIMMUCS CHUCTEMbl 3HAHUN O OWOJOTHYECKUX TEOPHSX,
YUYEHHUSIX, 3AKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, TPAaBUIIaX, CIIyKAIIUX OCHOBOU
Juist GOPMHUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHUpaA, O
METO/IaX HAyYHOT'O MO3HAHUs, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX YKUBBIX
CHUCTEM Pa3HOTO YPOBHSI OPraHU3aLINH, BHIIAIOIINUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOyYAIOMIMXCSA TMO3HABATENIBHBIX, MHTEIJICKTYATbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHaiu3a JAHHBIX O MYTIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISJIOB, UJEH M TMOAXOJOB K H3YYCHHUIO KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3alvy;

CTaHOBJICHHE Yy oOydJarommxcss oOIeil KyabTyphl, (DYHKIIMOHAIBEHOMN
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSCHATH U OIICHUBATH SBJICHUS OKPYKAIOIIETO
MHpA KUBOM MPHUPOJIBI HA OCHOBAHMM 3HAHUM M OIBITA, MOJYYECHHBIX IIpHU
M3y4YE€HUH OUOJIOTUH;

dbopMmupoBaHre y OOydYaOIIMXCA YMEHHH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUM B TPAKTUYECKON JESITEbHOCTH YelIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEJTUIIMHCKUX TEXHOJIOTUH U arpOoOMOTEXHOJIOTH;

BOCIUTAHUE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEJIOBEKOM >KHUBOMU
OPUPOBI, HEOOXOIMMOCTH OEpeKHOTO OTHOIICHWS K HEH, COoOMoAeHus
ATUYECKUX HOPM IPU NMPOBEACHUN OMOJIOTUYECKUX UCCIIEIOBAHUNT;

OCO3HAHUE IIEHHOCTH OMOJOTMYECKUX 3HAHWUU JJIS TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOUN KyIbTYpHbl, sl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHWW M YMEHH B TOBCEIHEBHOW >KU3HU
JUIS OUEHKU IOCHEACTBUNA CBOEH JEATEIbHOCTH MO OTHOILIEHHUIO K OKPYKaroLen



cpene, COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHHME U  COOJIOJIEHHE  Mep
npopUIaKTUKU 3a00JIeBaHUH.

B cucreme cpennero ob6miero oOpaszoBanus «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCA O0S3aTENbHBIM Y4€OHBIM TMPEAMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUYHBIE PEIMETHI.

Jns  wu3ydyeHuss OuWojoruu Ha 0a30BOM ypOBHE CpeaHEro oOIIero
oOpazoBanus orBoauTcs 68 yacos: B 10 knacce — 34 yaca (1 yac B Henento), B 11
kiacce — 34 Jaca (1 4ac B Heneno).



COJEPXXAHME OBYUYEHUA
10 KITIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHY C 00IIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMM HayKamu, (Quiocoduen, ITHKOH, 3CTETUKOW WU
npaBoM. Posib Ouosiorun B (pOpMUPOBAaHUM COBPEMEHHOW HAy4YHOW KApTHUHBI
mupa. Cuctema OMOJOTMYECKUX HAYK.

Meronpl TIO3HAHUS KUBOM MpUPONbI (HAOIIOJEHUE, OSKCIEPUMEHT,
omHcaHWe, HU3MepeHue, Kiaccuukanus, MOIEIUPOBAHUE, CTATUCTUYECKas
00paboTKa TaHHBIX).

JdemoncTpanun:

[Toprpersr: Y. Hapsun, I'. Mennens, H. K. Kosnbnos, Ixx. Yorcon u O.
Kpuk.

Tabnuirel u cxembl: «MeTO bl MO3HAHUSI JKUBOW TTPUPOIBI».

JlabopaTopHble U NpakTH4YecKne padoThbl:

[Tpaktuueckas pad6ora Ne 1. «lMcnonb3oBaHuE pa3IMYHBIX METOIOB MPHU
U3Y4YeHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHsl.

XKuble cuctembl (OMOCHCTEMBI) KaK MPEAMET H3YyYCHHsS] OHOJIOTHH.
OTnuyme KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CpolictBa OuocucteM M WX pazHooOpaszue. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJIEKYJIAPHBIN, KIETOYHBIN, TKAHEBbIA, OpPraHU3MEHHBINH,
MOIYJISIHMOHHO-BUI0BOM, DKOCHUCTEMHBIN (6MOreo1eHOTUYECKHIA ),
ounochepHsbIil.

JdeMoHcTpanuu:

Tabmuiet u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHHU
OpraHu3alyy )KUBOU IPUPOJIBD.

O6opynoBanue: Mojaenb MoJiekybl JIHK.

Tema 3. XumMnuyeckuii COCTAB U CTPOEHNE KJIETKH.

XUMHUYECKAN COCTaB KJIETKA. XUMHYECKUE DIJIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKpPO3JIEMEHTBI. Boga 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMKA BOABI M MMHEpaAJbHBIX BeleCTB B Kierke. [lomnep:kanue
OCMOTHYECKOTo OanaHca.

benku. CoctaB u crpoeHne 6eKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3zamennmple u 3aMEHMMBIE AMUHOKHUCIOTBI. AMHWHOKHCIIOTHBIM COCTaB.
YPpOoBHU CTPYKTYpPBHI OEITKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U



YeTBEepTUYHAsL CTPYKTypa). XUMHUYECKHUE CBoiWcTBa OenkoB. buonmornueckue
GyHKUIMU OENKOB.

depmeHThl — Ouonoruueckue Kartanuzatopsl. CTpoeHue ¢epMeHTa:
aKTUBHBIA IIEHTP, cyOcTpatHas crnenupuaHocts. Kodepmentsl. ButamuHsbl.
OTnuuus GepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

YrneBoawl: MOHOcaxapuabl (TJHOKo3a, pubo3a U JAe30Kcupudo3a),
aucaxapuibpl (caxaposa, JIaKTO3a) W MoJiucaxapuibl (Kpaxman, TJIMKOTEH,
1eJUTI0I103a). bruonorndeckue GyHKIMH YTIIEBOIOB.

Jlunuael:  TpurMuepuasl, QGoconunuasl, crepouabl. [uapoduIbHO-
rupodoOHble CcBoOMcTBA. buonorundeckue ¢yHkuuu aunuaoB. CpaBHEHHE
YTJIE€BOAOB, OEIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHH.

Hyxneunoseie xucnorsl: JHK u PHK. Hyxmeornnsr — MOHOMEpHI
HyKJIeMHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenne u dyHkuun
PHK. Buast PHK. AT®: ctpoenue u pyHKIIHUH.

Hwuronorns — Hayka o kinerke. KierouHnas teopuss — mnpumep
B3aMMOJICUCTBHS Hel W (HaKTOB B HAYYHOM MO3HAHUHU. MeETOAbl WM3yuYeHUs
KJIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmye NpU3HAKU KIIETOK:
3aMKHYTas Hapy>kHasi MmemOpana, moisiekyJibl JIHK kak renetuueckuil annapar,
CUCTEMa CHUHTe3a Oeka.

Tunel KIETOK: 3yKapuOTHYeCcKass M Mpokapuoruyeckas. OcoOeHHOCTH
CTpOeHHus pokapuoTudeckoil kietku. Kierounas crenka Oakrepuit. CTpoeHue
3YKaAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, KWBOTHOM H
IpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAsI CTEHKA, MITMKOKAIHKC,
ux @Qysukiouu. Ilnasmatudeckass MemOpaHa, €€ cBoOWCTBA U (DYHKIIMH.
[uromnaszma u e€ opranouasl. OgHomMeMOpaHHble opraHouibl kietku: DIIC,
anmapat [onbmxu, Jm30coMbl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJIpUH, TUIACTUABL. [IpoHcxoxkaeHne MUTOXOHIpPUN M TacTui. Buabl
mactus. HemeMmOpaHHbIE OpraHOUIbI KJIETKU: pUOOCOMBI, KJIETOYHBIN IIEHTD,
LHEHTPUOJIH, PECHUYKH, KTYTUKU. DYHKIIMU OPraHOUAO0B KJIETKH. BKiltoueHusl.

SAnpo — perynsTopHsIil IeHTp kieTku. CTpoeHue sapa: sijaepHas 000I04Ka,
KapHOoIlJIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcOPT BEIIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.



Huarpammer:  «PacnpeneneHne XWMHYECKHX JJIEMEHTOB B HEXUBOU
npupojie», «PacrpeaeneHue XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOJIEH.

Tabnuiel u cxemsl: «llepuonnueckas TabIUIIa XUMUYECKUX AIIEMEHTOBY,
«CtpoeHnue Monekyibl BOAbl», «buocuntes Oenka», «CTpoeHHE MOIEKYJIbI
oenka», «Ctpoenne depmentay, «Hyknennonsie kuciaorsl. JJHK», «Ctpoenue
Mosiekysibl AT®», «CTpoeHrne >yKapuoOTHUECKOM KiIeTku», «CTpoeHue
KUBOTHOM  KIeTKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKH», «YTIEBOIbD»,
«JInnuae.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 0OOpYIOBaHUE JUIsl MPOBEICHUS
HAOMIOJICHUM, U3MEPEHUM, PKCIEPUMEHTOB, MUKpOIpeEnapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble 1 MpaKkTHYecKue padoThbi:

JlaGopatopuass pabora Ne 1. «/3yueHue KaTalUTUYECKOW AKTHUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPe aMuIa3bl WM KaTanasbl)y.

Jlabopatopuass pabota Ne 2. «M3yueHue CTpoeHUS KIETOK pPACTCHH,
KUBOTHBIX M OaKTEpHil MMOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTKCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemiecTs, WK MeTab0Mu3M. ACCUMILIAIHS (TUTACTUYECKU OOMEH)
U JUCCUMWISINS (PHEpreTUYecKuii 0OMEH) — JABE CTOPOHBI €IMHOTO Ipoliecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB M HHEPTUH B MOHUMAaHUU
MeTaboau3ma.

Tumbr oOMeHa BemecTB: aBTOTPOGHBIH U rerepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CpetoBas M TeMmHOBass ¢a3bl ¢GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdexTuBHOCTH (PoTOocUHTE3a. 3HaueHue (HOTOCUHTE3a s
KU3HU Ha 3emsie. BiusHue ycnmoBuil cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
JUIS J)KA3HHU Ha 3eMIIe.

DHepreTruecknii 0OMEH B KJIeTKe. PaciiemnieHne BelmecTB, BbIICIECHUE U
AKKyMYJUPOBAHHE DHEPrUM B KJIETKE. OTambl HHEPreTUYEecKOro oOMeHa.
['muxonu3. bpoxkenue u ero Buabl. KUCIOpoIHOE OKHCIEHUE, WU KIECTOUYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTUBHOCTD
DHEPTeTHYECKOI0 OOMEHA.

Peakuum wmatpuunoro cunTe3a. ['eHermueckas wuHbopmarus u JIHK.
Peanuzanus renerndeckoil mHpopManuu B KieTke. ['€HETHYECKHUI KOJ U €ro



cBoiictBa. TpaHckpumiusas — MarpuuHbelii cuHte3 PHK. Tpancoauus —
onocuHTe3 Oenka. Otamnbl TpaHchasnuu. KoaupoBanue amuHOKHUCIOT. Poib
pubocoM B OMOCHHTE3E OeKa.

Hexnerounsie ¢hopmbl xu3Hu — BUpychl. Mctopust otkpsiTus Bupycos (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHU, >XKUBOTHBIX W YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHoaepuuura yenoseka (BY) — Bo3doyaurens CIIM/la.
OOparHast ~ TpaHCKpWMIIMS, peBepraza u  wuHTerpasa. lIpodunaktuka
pacnpocTpaHeHusl BUPYCHBIX 3a00JIEBaHUIM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konpnos, /I. . UBanosckuit, K. A. Tumupsses.

Tabmuier u cxeMbl: « Turbl mutanusy, «Metabonu3zmy», «MUTOXOHIPHUSY,
«DHepreTUYecKuii 00OMeny», «Xioporact», «Potocuntes», «Ctpoerue [JHK»,
«CtpoeHue u (QyHKIHMOHMpOBaHUE reHay, «CuHTe3 Oenkay, «IeHeTnueckuit
Ko, «Bupyce», «bakrepuodarn», «CTpoeHHE M KU3HEHHBIM LUK BUpYycCa
CII1/a, 6axrepuodaray», «Permxkarus JJTHK.

OG6opynoBaHue: MOJeIM-alIlInKalun «Y1BoeHHE JIHK u
TpaHcKpunius», «buocunTes 6enka», «CTpoeHue KIETKU», MOJEIb CTPYKTYPBI
JIHK.

Tema S. Pa3MHOKeHHe U MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslit 1MKII, WM KU3HEHHBIN MUK KiIeTKku. MHTepdaza u MHUTO3.
[Iporeccel, npoTtekatone B uHTepdaze. Permnukanus — peakiys MaTpUYHOIO
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBIH HAOOp — KapUOTHII.
JIMTUIONHBIA UM TAarUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHJIBIL.
[{utonornuyeckue OCHOBBI PAa3MHOXKEHUS W WHIUBUAYAJIbHOIO Pa3BUTHUA
OPraHUu3MOB.

[enenne knetku — muto3. Cragum murtosa. [Iponeccel, npoucxoadime Ha
pPa3HBIX CTAUSIX MUTO3a. BUOJIOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemas rubenb KIETKU — aromnTo3.

dopMbl pPa3MHOXKEHHMS OpraHW3MOB: Oecrojoe U T1ojoBoe. Busl
OecroJioro  pa3MHOXKEHHMS:  JIeJICHHWE HaJBOE, IOYKOBAaHUE OJIHO- U
MHOTOKJIETOYHBIX, CIOpooOpa3oBaHue, BET€TATUBHOE Pa3sMHOKEHHUE.
HckyccTBEHHOE KIOHUPOBAHUE OPTaHU3MOB, €0 3HAYEHUE JIJIS1 CEJICKIIUU.

[TosioBOE pa3MHOXKEHHE, €r0 OTIIMYKS OT O€CTOI0TO.

Meiios. Craguu menosa. [Iponeccsl, mpoucxoasmue Ha CTaInusIX MEN03a.
[lToBenenne xpomocom B Menose. KpoccuHrosep. bHOTOrM4ecKuil CMBICT U
3HaYeHUE MeKo3a.



l'ameTorenes — mpoiiecc 00Opa3oBaHUs TOJIOBBIX KIETOK Y >KMBOTHBIX.
[TosioBbIE X€NE3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHKUE U pa3BUTUE MOJOBBIX
KJIETOK — raMer (CrepMaTo30uj, SHLEKIETKa) — CIepPMAaTOreHe3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHMS SHIEKIETOK U crepMaTo3ouaoB. OIUiog0TBOpEHHE.
[TapTeHorenes.

WnpuBuayanbHoe pa3Butue (OHTOreHe3). OMOpPHOHAIBHOE pPa3BUTHE
(aMOpuorenes). tanbl SMOPUOHAIIBHOTO PA3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npobieHue, racTpysinus, opranorenes. [loctambpuonansHoe pazputue. Tumbl
NOCTAIMOPUOHAIBHOTO Pa3BUTHS: MpsiMOE, HempsAMoe (JTMUYMHOYHOE). BnusiHue
Cpelibl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3bIBATH BPOKAEHHBIE
YpOJICTBa.

Poct n pa3zButue pactenuii. OHTOreHe3 LBETKOBOIO PACTEHMS: CTPOCHUE
CEMEHHM, CTaINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOXKEHHS OPraHu3MoOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereratmBHOE pa3sMHOXKXEHHE
pacteHui», «Jlenenue kieTku Oaktepuii», «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocombl», «Kierounbslid ukin», «Permmukanus JJHK», «Mutos»,
«Menosy, «lIpsamoe u HenpsaMoe pasBuTHEY, «I aMeToreHe3 y MIeKONUTAIOIINX
U 4eJI0BeKa», « OCHOBHBIE CTAJUU OHTOI'€HE3a.

O6opynoBanue:  MHUKPOCKOI,  MHKporpenaparbl  «CriepMaTo30ubl
MJIEKONUTAOLIEro», <« SlHIeKneTka miekonurammero», «Kapuoknnes B
KJIETKaX KOPEIIKA JIyKa», MAarHATHAS MOJENb-ANIUIMKAIUSA «/leJIeHre KIIETKn,
monens JIHK, moxens MetadazHoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKkTHYecKue padoThbl:

JlabopatopHnas pabora Ne 3. «HabGmroneHue MuTO3a B KJIETKAaX KOHUMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHas padora Ne 4. «M3ydeHre CTpOCHHUS IMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacjiencTBeHHOCTb M HU3MEHYHUBOCTh OPraHU3MOB.

[Ipenver w 3amaum reHetuku. Mcropus pasButusg reHetuku. Poib
LUTOJOTUN M 3MOPHOJIOTHMM B CTAaHOBJIEHUHM T€HETUKU. Bkian poccuiickux u
3apyOeXHBIX  Y4YEHBIX B  pa3BUTHE TI'EHETUKU. MeEToIbl  T€HETUKH
(ruOpUIOJIOTHYECKUM,  IUTOTCHETUYECKUH,  MOJIEKYJSIPHO-T€HETUYECKUIN).
OcCHOBHBIE T€HETUUECKNE NOHATHUSA. [ 'eHeTHUEeCKass CUMBOJIMKA, UCITOJIb3yEMAsl B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTM  HACIIEIOBAHUS  TMPU3HAKOB, yCTaHOBJEHHble [
Mennenem. MonoruOpuaHoe CKpellluBaHue. 3aKOH eAuHOO0Opaszusi THOpPUIOB



MepBOoro mokoJieHus. IIpaBuio JOMUHUPOBaHMS. 3aKOH paCIEIUICHUS
npu3HakoB. [ unoresa yuctorel raMeT. [10JIHOE U HEMOTHOE IOMUHUPOBAHUE.

JurubpunHoe cKpeluBaHue. 3aKOH HE3aBUCHUMOTO  HAcCJeIOBaHUS
npu3HakoB. lluToreHeTMyeckne OCHOBBI  JTUTHOPUIHOTO  CKPEIIMBAHMS.
AHanu3upyrolee CKpEIIMBaHUE. Hcnons3oBanue aAHAJIU3UPYIOIIETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTHUIIA OCOOU.

CuemieHHoe HacienoBaHwe npu3HakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HAcJE€JOBaHUI0 Te€HOB. HapyuieHue cuersieHuss TIeHOB B
pe3ysibTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpHS HACIIEICTBEHHOCTH. [ eHeTuYecKue KapThl.

['enetnka nona. XpoMOCOMHOE OnpeAeeHrne noia. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['oMoraMeTHele W reTeporameTHble Opranu3mbl. HacienoBanue
MIPU3HAKOB, CLIETJICHHBIX C MOJIOM.

N3MEeHYMBOCTb. Buasr U3MEHUYMBOCTH: HEHACJIEACTBEHHAA U
HaclieACTBeHHasA. Pomb cpenbl B HEHACHEACTBEHHOW  HM3MEHYMBOCTH.
XapakTtepuctuka MOoIU(PUKAIMOHHOW W3MEHUYMBOCTU. BapuanwoHHBIN psag u
BapualioHHasi KpuBas. Hopma peaknuu npusHaka. KonumyecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKK U WX HOpMa peakiuu. CBoicTBa MOAUGMUKAIITMOHHON
V3MEHUYHMBOCTH.

HacnencrtBenHnasi, WM T€HOTUNIMYECKAs], U3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. Melo3 W TOJIOBOM TPOILleCC — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTU. MyTalMoHHas u3MeH4YuBOCTh. Kiaccudukamus MyTaruii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ TPUYUHBI MYyTalUM.
MyTtarennbie (QakTopbl. 3aKOH TOMOJOTHUYECKHX PSAIOB B HACIEACTBEHHOU
n3MenunBoctu H. Y. BaBuioga.

BHesanepHas HacI€ACTBEHHOCTh U U3BMEHUYNUBOCT.

I'enetuka uvenoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETHKH
4eJI0BEKA: reHeaJ0rndeCKum, OJIM3HEIOBBIH, LIUTOT€HETUYECKHUM,
OMOXMMHYECKUH, MOJEKyJsapHO-TeHeTHYeckuii. COBpeMEeHHOE OIpe/eieHne
TE€HOTHUIA: MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomoipio IIIP-ananmu3a. HacnenacTtBeHHble 3a00j€BaHUS YeIOBEKa: T'€HHbBIC
007e3Hu, 00JI€3HN C HACIIECTBEHHON MPEIpacioioKeHHOCThI0, XPOMOCOMHBIE
oone3nu. ComaTuyeckue M TeHepaTUBHbIe MyTaluud. CTBOJIOBBIE KJIETKH.
[IpuHuuIb! 370poBOro o0pasa KU3HU, TMATHOCTUKHU, MPODUIAKTUKY U JICUCHUS
TeHEeTUYECKUX OoJie3Hel. MenuKo-reHeTuueCKOoe KOHCYJIbTUPOBAHNE. 3HAUCHHE
MEIMIMHCKOM TE€HETUKM B MPEAOTBPALICHUM U JICYEHUH TE€HETHUYECKHUX
3a00J1€BaHUH YeJIOBEKA.

JdeMoHcTpanuu:



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

Tabmuiet u cxembl: «MOHOTHOPUAHOE  CKpEIlUBAaHUE U  €ro
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHHS W €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH YHUCTOTHI Tamer», «JluruOpuaHoe CKpenrBaHue,
«llutonornyeckue  OCHOBBI ~ JUTMOPUAHOIO  CKpeIMBaHUs», «Meilo3y,
«B3aumonencTeue ajuIeNbHBIX TE€HOB», «leHeTHYecKue KapThl pPacTEHUH,
KUBOTHBIX U 4eloBeKa», «['eHeTuka mosa», «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUEIUIEHHOrO0 ¢ mojom», «KapuoTumbl 4YenoBeka H KUBOTHBIX», «Buabl
U3MEHUMBOCTIY, «MoaudukanmoHHas U3MEHYMBOCThY, «HacinenoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMOHHAs! U3MEHYUBOCTH.

O6opymoBanue: MoaeTu-anIuMKauu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «duruOpumaHoe ckpenuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN W MuUKponpenapar «Jpo3zodpuna» (Hopma, MyTanuu
(bopMBI KPBUIBEB U OKpPACKH Teia), repbapuii «['opox moceBHON».

JlabopaTopHble U NpakTH4ecKne padoThbl:

JlabopatopHast pabota Ne 5. «/3ydeHue pe3yabTaToOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEITUBAHUS Y AP030(HIIBI HA TOTOBBIX MUKPOIIPETapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne MoaupUKAIUMOHHOU
VU3MEHUYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PsJIa U BAPUALIMOHHOM KPUBOW.

JlabopatopHasi pabota Ne 7. « AHanmu3 MyTanuii y 1po30¢uiisl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[IpakTuueckass padora Ne 2. «CocTaBiieHME€ W aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekups Kak HayKa U Ipouecc. 3apoKICHUE CEIEKIUU U TOMECTUKALIMS.
Yuenne H. WM. BaBwioBa 0 INEHTpax MPOUCXOXKICHUS M MHOrooOpasus
KYJbTYPHBIX pacTeHHil. [{eHTpbl TPOUCXOXKIEHUS JOMAIIIHUX KUBOTHBIX. COpT,
opoJia, MTaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbI U UHIUBUTyJIbHBIA OTOOPHI
B CEJIEKI[MM PACTEHUM W KUBOTHBIX. OLIEHKAa 3KCTEepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuuHT. Ywuctas nuaus. CKpenuBaHUE YUCTHIX JIMHHM.
I'ereposuc, nnu rubpunnas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanéunas rubpuam3anuss u e€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 H
MOJIYy4YECHUE MOJHUIUIONAOB. JIOCTMKEHUSI CENEKIUMU PACTECHUW, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

brotexHonorust kKak oTpacib NPOU3BOACTBA. ['€HHAsT MHKEHEpUs. DTallbl
co3ganusi pekomOunantHod JIHK um TtpaHcrenHsix opranu3zMoB. Kinetounas



uwkeHepus.  Kilerounsle  KynbTypbl. MEUKpPOKIOHAJIBHOE  PAa3MHOKECHHE
pactennil. KilOHMpOBaHHME BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX
OpraHu3MOB. OJKOJOrm4yeckue u studeckue npoodiembl. MO — renermyecku
MOJIU(ULIIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanumu:

[Toptpers: H. Y. BaBunos, Y. B. Muuypun, I'. JI. Kapneuenko, M. ©.
NBaHoB.

Tabmunsl 1 cxembl: Kapta «LleHTpBl MPOUCXOXKIEHUS M MHOT00Opa3us
KyJIbTYpPHBIX pacTeHui», «llopoxpl nmoMamHuUX KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «OtnanénHas rubpunuzanus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomumaonausy, «O0beKThI OMOTEXHOIOTUNY, «KIIeTOUHEIS
KyJbTypbl M KJIOHUpOBaHUE», «KOHCTpyMpOBaHME M MEPEHOC T'EHOB,
XPOMOCOM.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJNOB JUKUX (OpM U
KyJbTYPHBIX COPTOB pacTeHuil, repodapuii «CeabCKOX035UCTBEHHbBIE PACTCHUS.

JlabopaTopHble U NpakTH4ecKne padoThbl:

Okckypeust «OCHOBHBIE METOJBI M JIOCTHXKEHMS CEJIEKIUU PACTCHHU U
KUBOTHBIX  (Ha  CEJIGKIMOHHYI  CTaHUHMIO,  IUIEeMEHHYI  (epmy,
COPTOMCHBITATENbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1abOpaTOpuIo
arpOyHHMBEPCHUTETA WM HAYYHOT'O LEHTPA)».

11 KVIACC

Tema 1. IBoIIOLIHOHHASL 0MOJIOT HS.

[IpeanocbuUIKM BO3HUKHOBEHHS HBOJIIOLMOHHOW TEOPUHU. DBOJIIOLMOHHAS
Teopusl U e€ MecTo B OMojoruu. BinusiHue 3BONIIOIIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTMH U APYTUX HAYK.

CBunerenscTBa 3BOMIOLMM. [laneoHTONIOrMYECKHE: TOCIEAOBATENBHOCTD
NOSIBJIGHUSI BUJOB B TMAJCOHTOJOTHYECKOW JIETONMHUCH, MEPEXOIHbIe (OPMBIL.
buoreorpadguueckue: cxonctBo W paziauune GayH U (prop MaTepuKoB U
OCTpPOBOB.

OMOpHOJIOTHYECKHE: CXOJICTBA W Pa3auyusi SMOPHOHOB pa3HBIX BHJIOB
03BOHOYHBIX. CpaBHUTEIBbHO-AHATOMUYECKHE: TOMOJIOTUYHbBIE, AHAJIOTHYHBIE,
pYJIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOACTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METaOOJIMYECKUX IyTeHl y Bcex
OpraHU3MOB.

OpomounonHas Teopus Y. JlapBuHa. Ilpeanochliku BO3HMKHOBEHUS
JnapBUHM3Ma. J[BHKyIIME CHUJIBI 3BOJIOLMU BUAOB 1o [lapBuHy (M30bITOYHOE



pa3MHOXXEHUE  IpH OTPaHUYEHHOCTH  PECYPCOB, HeolpeaeaEHHast
U3MEHUYMBOCTb, O0pH0a 3a CYyIIECTBOBAHKE, €CTECTBEHHBIA OTOOD).

Cunrernueckas teopus 3Bosronuu (CTD) u €€ OCHOBHBIE MOJIOKEHHS.

MukposBosronus. [lomynsanus kak eAMHUIA BUAA U 3BOTIOLUN.

JiBrokymiye cuibl (akTopbl) SBOIIOLUH BUAOB B Ipupoae. MyTallnoHHbIN
npolecc 1 KoMOMHATUBHAs MU3MEHUYMBOCTH. [lomynsiroHHbIE BOJIHBI U Jpeid
reHoB. M301ust 1 MUrpanus.

EctectBennbiii oTOOp — Hampapisronuii (gakrop sBomoruu. Dopmbl
€CTECTBEHHOT'0 0TOOpa.

[TprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Bojouuu. [Ipumepsl
IPUCHOCOOJIEHUI Y OpraHu3MoB. ApoMOp(03bl U UINOAAANTALINH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbIE (POpPMBI
BUJI000pa30BaHusl: reorpauyeckoe, 3JKOJIOrHIECKOe.

MaxkposBomonusi. Dopmbl  3BONMIOLUU:  (DUTETUYECKAsl, AUBEPreHTHas,
KOHBEpIreHTHasi, napasuiesbHas. HeoOpaTuMocTh 3BOTIOLUY.

[Ipoucxoxnenue OT HECHEUUAITN3UPOBAHHBIX MIPEJIKOB.
[Iporpeccupyromas cnennanu3anys. ATanTUBHAS paIAALIUS.
JdeMoHcTpanuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckui, K.
M. Bbap, D. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmunsl u  cxembl: «Pa3BuTue OpraHMYECKOro Mupa Ha 3emiiey,
«3apOoJbIllK MO3BOHOYHBIX KUBOTHBIX», «ApXeonTepukcy, «PopMbl 60pHOBI 32
cymectBoBanue», «EcrtecTBeHHbII  0TOOpP», «MHOroobpasue  COpTOB
pacTeHui», «MHoroob6pazue IIOpOJ JKUBOTHBIX», «Tonmynsunmy,
«MyTanmoHHas U3MEHYUBOCTHY, «ApoMopdo3b», «Manoanantauumy», «OO0mas
nereHepauus», «JIBrwxymme cuibl 3Boirouum», «Kapra-cxema Mapuipyta
Iy TELIECTBUS 4. JapBuHay, «bopbba 3a CyLECTBOBAHUEY,
«IIpucnocobnenHocts opranusmony», «['eorpaduueckoe BHIOOOpa3OBaHUEY,
«DKOJIOTUYECKOE BUJI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
HA0Op IUIOAOB U ceMsH, KouieKuus «lIpuMepsl 3alIMTHBIX MPUCIIOCOOIEHUH Yy
AKHUBOTHBIX», MoJielb «OCHOBHBIE HANpPaBICHUS HBOJIIOLUNY», 00BEMHAST MOJIETb
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpadguueckas kapra Mupa, KoJuiekuus «DopMbl COXpPaHHOCTH
VCKOMAEMBIX JKMBOTHBIX M pacTeHui», Mojenp ammukanusa «llepexpécr
XpOMOCOM», BIaxHble mnpenaparsl «Passutne ©Hacekomoro», «Passurue
JSTYIIKW», MUKporipenapaTt «/[pozopuna» (Hopma, MyTanuu popMbl KPbLIBEB U
OKpAacKH Tena).



JlaGopaTopHble 1 MpaKTHYecKue padoThbI:

JlabopatopHas padora Ne 1. «CpaBHeHHE BHJIOB MO MOP(]OIOTHUECKOMY
KPUTEPHUION.

JlaGopartopHas padota Ne 2. «Onucanue MpUCIIOCOOICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHEe M pa3BUTHE )KU3HHU Ha 3em.ie.

JloHay4dHbIE TpPENCTABIECHUSA O 3apOKICHUM KW3HU. HayuHbie rumoressl
BO3HUMKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M MNaHcHepMusa. XUMHUYECKas
IBOMIIOIMUSI. AOMOTEHHBI CHHTE3 OPraHWYECKUX BEIIECTB U3 HEOPTaHMYECKHUX.
OKCIEpUMEHTANIBHOE TOATBEPKACHUE XUMUYECKOW »Bosounu. HadanbHbie
stanel Ouonornueckoil sBomounu. I'mmoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYP ¥ BO3HUKHOBEHHE MPOTOKJIECTKHU. [IepBhie KIETKH U MX
sBoMtOLMsL. DOPMHUPOBAHNE OCHOBHBIX PYIII JKUBBIX OPTaHU3MOB.

PasBurtue xu3HM Ha 3emiie 1o 3pam u nepuoaam. Karapxei. Apxenckas u
nporepo3oiickass 3pel. llaneosolickas spa u €€ mnepHoabl: KeMOPUUCKHIA,
OPJOBUKCKUH, CUITyPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUM.

Me3o30KcKas 3pa U €€ NEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickass 3pa W €€ Tmepuolbl: TNaJCOre€HOBbIA, HEOrE€HOBBIN,
AHTPOIOTECHOBBIM.

XapaKkTepuCTUKa KIIMMATa U Te0J0rHuecKux mpoieccoB. OCHOBHbBIE 3TaIlbl
HBOJIIOIIMU PACTUTENBHOTO W JKUBOTHOTO MHUpPA. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [losiBNIeHHE, paclBET U BEIMUPAHUE TPYMI )KMBBIX OPraHU3MOB.

Cucrema OpraHM4YecKOro Mupa Kak OTPaK€HHE SBOMOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE TPYMIIbl OPraHU3MOB.

DOBoONIIOLMA ~ 4YeJNOBEKa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butue
NPEACTABICHUA O  INPOUCXOXKACHUM  4YeJOBEKa. MeTonpl  M3y4yeHusd
anTponiorenesa. (CxoxcrBa W pa3iauyus  4YEIOBEKA W KUBOTHBIX.
CucreMaTnyecKoe MOJI0KEHUE YeJIOBEKa.

JBwxymue  cunbl  (daktopel)  aHTpomoreHeza.  HacnenctBennas
U3MEHUMBOCTh M €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbIH 00pa3 KU3HH,
W3TOTOBJIEHUE OPYIUU TPYAA, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBH HBOJIIOLMUA YEJIOBEKA: aBCTPAJOMUTEKH,
YemoBek ymenbiid, YenoBek mNpAMOXOIAIINM, YeNIOoBEK HEaHIACPTAIbCKUN,
Yemosek pasyMHbiil. Haxoaku MCKOMIaeMbIX OCTaTKOB, BPEMs CYyLIECTBOBAHMS,
00J1aCTh paCIPOCTPAHEHHUSI, 00BEM T'OJIOBHOIO MO3ra, 00pa3 *U3HH, OPYIAUsl.

UYenoBeueckne packl. OCHOBHBIE OOJBINHE pachl: €BPOIMCOUIAHAS
(eBpasmiickasi), HErpo-aBCTpajouaHas (PKBATOpHaAbHAs), MOHTOJOUHAS
(a3maTcko-amepukaHckas). YepTel MNPUCHIOCOOJEHHOCTH  MpeAcTaBUTENEH



YEJIOBEUYECKUX Pac K YCJIOBHUSAM CYILECTBOBaHUS. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpets: @. Pean, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y.
JlapBuH.

Tabmuuel 1 cxeMmbl: «Bo3uunkHoBeHne CoaHEYHOM CHUCTEMEBI», «Pa3Burtue
opraHuueckoro wmupa», «PactutenpHas kietka», «KuBOTHasi KIeTKay,
«ITpokapuoTtnueckas kietka», «CoBpeMeHHas CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEJIOBEKAa M YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTUUECKUX HAXOJOK IPEIKOB
COBPEMEHHOI0 4YeJIOBEKAY, «/lpeBHenmme moan», «pesaue moam», «llepsbie
COBpPEMEHHBIE JIIOIN», «HenoBeueCcKre pacoh».

O6opynoBanue: Mymspku — «[Ipoucxoxnenue  venmoBeka»  (OIOCTBHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CICIKHU WIH
M300paXeHUsT KaMEHHBIX OpYJuN MEepBOOBITHOIO 4YEJIOBEKa (KaMHU-YOMIIEPHI,
pyOmma, ckpebiia), TeOXpOHOJIOTHYECKas Ta0nmia, KomuteKuus «DopMbl
COXpPaHHOCTH HUCKONAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKkTHYecKue padoThbi:

[IpakTuueckas padora Ne 1. «3yueHue nckonaeMbIX OCTaTKOB pacTeHUM
Y KUBOTHBIX B KOJUIEKIIHSIX).

DKCKypcHs «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WJIH KpaeBeAUECKU My3eil).

Tema 3. Opranusmsl U OKpYy>Kaloas cpeaa.

DKoJIOrus Kak Hayka. 3aJadyd ©  pa3feibl  3KOJOrMu. MeTojbl
HKOJIOTUYECKUX UCCIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YEJI0BEKa.

Cpenbl oOUTaHUsI OPraHKW3MOB: BOJIHASI, HA3EMHO-BO3AYIIIHASI, IOYBEHHAS,
BHYTPUOPTaHU3MEHHAsI.

Oxonoruueckue ¢akropsl. Kiaccudukanus skonornueckux (QakTopos:
a0MOTHYEeCKUE, OMOTHMYECKUE W AaHTPOIOreHHbIe. J[eliCTBHE SKOJIOTHYECKHUX
(aKTOpOB Ha OPTaHU3MBL.

AOuoTHYecKue (haKTOpHI: CBET, TeMneparypa, BJIQKHOCT.
®oronepuoausm. [IpucrnocoOiaeHuss opraHU3MOB K JEUCTBUIO aOMOTHYECKHX
dbakTopoB. buosornyeckue puTMBI.

buotnueckue  ¢gakrtopsl. Buabl  OMOTHMYECKMX  B3aMMOJEHCTBHIA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOMO3 u ero Qopmel. [lapasutusm,
KOooTmepalus, MyTyaianu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAaXJIEOHUYECTBO).



AMeHcanu3M, HeUTpaiu3M. 3HadeHUE OWOTHYECKUX B3aUMOJCUCTBUM IS
CYILIECTBOBAHMS OPIaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapAKTEPUCTUKU MOMyJsiui. OCHOBHBIE IOKa3aTeln
HNOMYJISIUMU: YUCIEHHOCTh, IUIOTHOCTb, POKJIa€MOCTh, CMEPTHOCTH, IPHUPOCT,
murpanus. J[uHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ peryJsius.

JdeMoHcTpanuu:

[Hoptpetsr: A. I'ymboabar, K. ®@. Pynbe, 3. ['ekkensb.

Tabmunbr u cxembl: kapta «[Ipupoansie 30Hb1 3emmn», «Cpeapl oOuTaHus
opranuzmoBy, «®Portonepuonuzmy, «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NONYJsUUU HHDY30puu-Tyhenbkny, «llumessie nenmy.

JlabopaTopHble M IpaKTHYecKHe padoThbI:

Jlabopatopnast pabota Ne 3. «Mopdonornyeckne 0COOEHHOCTH pacTEHUN
U3 Pa3HBIX MECT OOUTaAHUS.

JlaGopatopuass pabora Ne 4. «BnusHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckass padora Ne 2. «[loacuéT TUIOTHOCTH MOMYJAIMA Pa3HBIX
BUJIOB PACTCHUID».

Tema 4. Coo01miecTBa M IK0JIOTHYECKHE CUCTEMBbI.

CoobmiecTBO opranu3MoB — O0uorieH03. CTPYKTypbl OHUOLIEHO3a: BUAOBas,
pPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbl-nomunantel. CBsS3u B
OHOLIEHO3E.

Dkosoruueckre cucrembl (dkocuctemsl). llonstne 00 skocucreme u
ounoreoneHoze. OyHKIUOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peayueHThl. KpyroBopor BemectB W NOTOK BSHEPIHMH B
skocucteme. Tpoduueckue (UIIEBbIE) YPOBHU SKOCUCTEMBI. [IumieBsie 1ienu u
cetd. OCHOBHbIE TOKa3aTeld d3KOCHCTEMbl: Ouomacca, MPOAYKIIHMS.
DKOJIOTUYECKHE TUPaAMUJIbL: MPOAYKIMU, YUCIEHHOCTH, Ouomacchl. CBoOCTBa
HKOCUCTEM: YCTOMYUBOCTh, CAMOpEryJsiuus, pa3putue. CyKueccusl.

[Ipupogubie sKOCHMCTEMBI. DKOCHUCTEMBI O03Ep W peK. IKocucTema
XBOMHOTO WJIM HIMPOKOIUCTBEHHOTO JIeca.

AHTpONOreHHbIE 3KOCHUCTEMBI. ATPO3KOCUCTEMBL. Y POOIKOCHUCTEMBI.
buonoruueckoe 1 X035HUCTBEHHOE 3HAYCHHE arpO3IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢dakTop ycrtoiunBocTu 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, cOCTaB U CTPyKTypa
ouochepnl. XKuBoe BemectBo U ero ¢yuHkuuu. OcoOeHHOCTH OMocdepbl Kak
r1o0anbHON 3KOcHCTeMBbl. J[MHaMHueckoe paBHOBeCcHME M oOpaTHasi CBSI3b B
ouocdepe.



KpyroBopotsl BemiectB U OMOT€OXMMHUYECKHME LHUKIBI  HJIEMEHTOB
(yrnepoja, azota). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3eMiau. AHTPONOI€HHblIE HM3MEHEHUS B
ounocdepe. ' mobanpHbBIE SKOTOTUUECKHIE POOIEMBI.

CocyuiecTBoBaHUE IPUPOJIbI u YEJI0BEYECTBA. CoxpaHeHnue
Ouopa3zHooOpa3usi Kak  OCHOBa  ycToWumBocTH  Ouocdepsl. OcHoBa
pallMOHANILHOTO YIpaBJIEHUS MPUPOJHBIMU pPECypcaMy M HUX HUCIOJIb30BAHUE.
JlocTikeHust OMOJIOTHH B OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. W. Bepuaackuii.

Tabmuupl n cxemsbl: «IIumeBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnrpie coodbmectBay, «llenn mutanusy, «IKOIOTHUECKAs MHPAMUTIAY,
«buochepa wu dyenoBek», «IKOCHUCTEMA UIMPOKOJIUCTBEHHOTO  JIECay,
«JKocuctemMa XBOMHOTO Jiecay, «buoLEHO3 BoAOEMa», «ATPOLEHO3,
«IIpumepHBIE aHTPONOTEHHBIE BO3ACHCTBHS HAa MpUpoAy», «Baxnenmue
VMCTOYHUKH 3arpsi3HEHUSI BO3JyXa M TPYHTOBBIX Boa», «IlouBa — BakHelmias
coctapisitoniasi  Ouocdepbn», «DakTopbl aerpaganuu mouBy», «llapHUKOBBI
adpdexry, «DakTopsl PaAMOAKTUBHOTO 3arpsizHeHHs Ouocdepbry, «OOmmas
CTpykTypa Ouochepo», «Pacnpocrpanenue xxu3Hu B omocdepe», «O30HOBBIM
aKkpaH o6uochepr», «Kpyroopot yriaepoaa B 6uochepe», «KpyroBopor azora B
IPUPOJIEN.

O06opynoBanue: MOJieIb-anTIuKaIus « TunuaHbie OMOIIEHO3bI», repoapuit
«PactutenbHble  cooOmiecTBa», Kosuiekuun — «buonenos», «Bpenurenu
BOKHEUIITNX CEIIbCKOXO3SMCTBEHHBIX KYJIbTYp», TepOapuud U KOJUICKIIUU
pacTEeHHMI U >)KMBOTHBIX, IPUHAJIEKAIINE K PA3HBIM JKOJOTHUYECKUM TpPYIIIaM
onHoro Buaa, KpacHas xkHura Poccuiickoit @enepaiuu, H300paxeHUs
OXpaHSIEMbIX BUJOB PACTCHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA IIPOITPAMMEBI 11O
BMOJIOTMN HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHNMA

Cormmacio ®I'OC COO, ycraHaBiIMBaWOTCA TpeOOBaHUSI K pe3yJbTaram
OCBOEHHUS OOYy4YalIIUMHUCS MPOrpaMM CpeAHEero o0Imero oOpa3oBaHUs:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJBbTATBI

B cTpykType JIMUHOCTHBIX pe3ybTaTOB OCBOCHMS Npeamera «buonorus»
BBIJICJICHBl  CJCAYIONIME  COCTaBJISIIOLIME:  OCO3HAHHE  OOYyYaroIMMUCS
POCCUHCKON Tpa)KJIaHCKOW HWJICHTUYHOCTA — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSATENLHOCTH U CaMOOTPECICHUIO, HATMYUE MOTHUBAIMM K OOY4YEHUIO
OHMoJIOTHH, 1IeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH Ha
OCHOBE KIIIOYEBBIX IEHHOCTEM M HCTOPUYECKUX TPAAULMN  pPa3BUTHUA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U  CIIOCOOHOCTh  OOYyYarOIUXCs
PYKOBOACTBOBATbCSI B CBOEU  JEATEIBHOCTH  LEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMHU, MPUCYIIUMH CHUCTEME OUOJOTUYECKOTO OOpa3oBaHUSs, HAIMYUE
AKOJIOTMYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh 1€ U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «bHoiorush IOCTUTAIOTCS
B €JIMHCTBE y4eOHOW M BOCHHUTATEIBHON JCATEILHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUMCKMMHM COLUHUOKYJIBTYPHBIMHA, HCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMHA B OOIIIECTBE MpaBUIaMHU U
HOpMaMH  TIOBEJACHHS M  CIOCOOCTBYIOT  MpoIleccaM  CaMOIIO3HAHMS,
CaMOBOCITUTaHUS U CAMOPAa3BUTHUS, PA3BUTUSI BHYTPEHHEH MO3ULIMU JIMYHOCTH,
MaTpUOTH3Ma, YBAKEHUA K 3aKOHY U TIPABOINOPANKY, YEJIOBEKYy Tpyda H
CTapiieMy TOKOJIEHHUIO, B3aMMHOTO YBaKEHUS, OEPEKHOTO OTHOIICHHS K
KyJbTYPHOMY HAaCI€OUI0 W TPaJAWIUsAM MHOTOHAIMOHAJIBHOIO Hapoja
Poccuiickon @enepanuu, NpUpoOAE U OKPYKAKOLIEH Cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOro mpeamera «buonorus»
JOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATHCS  CPOPMUPOBAHHOM BHYTPEHHEH TMMO3MIMEN JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHBHBIX BHYTPEHHHMX YOEKICHUM,
COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCUHCKOrO OOIIEecTBa,
paclIMpeHre >KU3HEHHOIO OIbITA W ONbITAa JEITEIbHOCTH B IPOLECCE



peanu3alu OCHOBHBIX HAIIPABJICHWII BOCHUTATEIBHON AESTEIBHOCTH, B TOM
YuUCJIe B YaCTH:
1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOW  TO3WIMKM  OOydYaromerocs  Kak
AKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MpaB U OOSI3aHHOCTEH, YBaKCHHUE
3aKOHA U MPaBOMOPSAKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MJEATEIBHOCTA IPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHNN YY€OHBIX U MO3HABATENIbHBIX 33]1a4, BHITOJHECHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMNpPENESATh COOCTBEHHYIO IMMO3UIIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU
U COIIMATILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOIO BBIMOJIHEHUS
y4eOHBbIX, MO3HABATENbHBIX W MCCIEI0BATEIbCKUX 3a]a4, YBaXXUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXJIEHUU CIIOPHBIX BOMPOCOB
OHMOJIOTUYECKOTO COJIEpPKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJOHTEPCKOMN JAEATEIbHOCTH;

2) NATPUOTHYECKOr0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOM UJICHTUYHOCTH,
NaTpuOTU3Ma, YBaOXXEHHUS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTU MEpe]l
Ponnnon, ropmoctu 3a cBOM Kpail, CBOW PonanHy, CBOW S3BIK U KYJBTYDY,
MPOIIJIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K TMPUPOJHOMY HACJIEAUI0 M TaMsITHUKAM
NpUPOJIbI, JOCTHKEHUAM Poccun B Hayke, MUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
Tpyne,

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BuUTHE OHMOJOTHM, TTOHUMAHMS 3HAYEHUS OUOJOTUM B TO3HAHWUU 3aKOHOB
IPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHuto U 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €ro CyaAb0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO0 U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONYMBOTO OYAyIEro;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM pPOJUTENSM, CO3[aHUI0O CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs ACTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLIEHUM;

NOHMMAaHUE 53MOLMOHAJIBHOIO BO3JAEHCTBUSA JKUBOW MPUPOIABI H €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHUE
IPOSBIIATH KAUECTBA TBOPUYECKOM JTMYHOCTH;

5) ¢puznveckoro BocnuTaHus, GopMHUpPOBaHUS KYJIbTYPbI 310POBbA U
IMOLMOHAJIBLHOIO 0JIAr oMoy YHsi:

NMOHUMAaHHE W pean3alusi 3J0pOBOTO M 0Oe30macHOro olpasza KU3HU
(310poBOo€  MHUTaHHWE, COONIOAEHUWE THIMEHWYECKHX TMpaBUI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUH W OT/AbIXa, peryisipHas (Qundeckas
aKTUBHOCTbH), OEpPEeXHOr0, OTBETCTBEHHOTO MU KOMIIETEHTHOTO OTHOIICHUS K
CcOOCTBEHHOMY (DPU3MYECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTU MpaBUJ HWHIUBUIYAIbHOIO M KOJUIEKTUBHOI'O
0e30I1acHOr0 TOBEJEHUS B CHUTyalUsX, YIPOKAIOIIUX 3I0POBbI0 U JKU3HU
JIFO/IEH;

OCO3HAaHWE  TIOCNEACTBMA M  HENPHATHS  BPEOHBIX  IPUBBIYEK
(ynoTtpeOneHus alKoroisi, HAPKOTUKOB, KypEHUs);

6) Tpy10BOT0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepCTBA, TPYI0JII00HE;

TOTOBHOCTh K aKTUBHOW JESATENBHOCTU TEXHOJOTMYECKON M COLMAIBHOU
HaIpaBJIEHHOCTH, CIIOCOOHOCTD UHULMUPOBATb, TTAHUPOBATh u
CaMOCTOSITENILHO BBITIOJIHATh TaKyI0 1€ATEIbHOCTB;

UHTEPEC K pa3IudHbiM chepaM MpopecCHOHAIBHON JesSTENbHOCTH,
YMEHHUE COBEPILIATH OCO3HAHHBIN BBIOOp Oyayuieil npodeccuu U peannu3oBbIBaTh
COOCTBEHHBIE KU3HEHHbIE TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa3oBaHWIO Ha
NPOTSHKEHUU BCEH KU3HH,

7) 3K0JIOrM4eCKOTr0 BOCIIUTAHMSI:

9KOJOTMYECKU LENEeCO00pa3HOe OTHOILIEHHWE K MPHUPOAE KaK HMCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHUS;



MOBBIIICHUE YPOBHS JKOJIOTMYECKOW KYJBTYpbl: MPUOOpPETEHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB W OIEHKH WX BO3MOXHBIX TMOCIEACTBUNM st
OKPYXaroUIEH Cpebl;

OCO3HaHME TI00aJTBFHOTO XapaKTepa IKOJIOTHYECKUX MPOOIeM U MyTel ux
peuieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble MPU HU3YyUYEHUU OHOJOTUU
3HAHUSL M YMEHHUS NpPU pEHIeHUHU MpoOJieM, CBS3aHHBIX C palMOHAJIbHBIM
MPUPOJIONOIB30BAHUEM  (COONIOICHNE TpaBUJ MOBEACHUA B  MPUPOJE,
HaIlPaBJICHHBIX HAa COXPAaHEHUWE PAaBHOBECHUS B HKOCHCTEMAX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATHE JACUCTBUM, MPUHOCAIINX BPEH OKPYKAOIIEH
IPUPOIAHON CpeJie, YMEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIE SKOJIOTUIECKUE
MOCJIEICTBUS NMPEANPUHUMAEMBIX IEUCTBUIN U MIPEAOTBPAIIATh UX;

HaJU4Yue Pa3BUTOIO HKOJOTHYUECKOTO  MBIIUICHHS, OKOJOTHYECKOMN
KYJbTYpPBbI, OIbITA JIEITEIIBHOCTH AKOJOTMYECKON HAMpaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIBHON
NpPaKkTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOHW JEATEIbHOCTU
AKOJIOTUYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO0 MECTa B IMOJIMKYJILTYPHOM
MUpE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M YUTATEIbCKON KYJIbTYphl KaK CpPEJCTBA
B3aUMOJCHCTBUS MEXKIY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHHWe crnenu@uku OWOJIOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
GbOopMUPOBAaHUU PALMOHATIBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IETOCTHOTO
MPEICTaBICHUS 00 OKPYXAIOIIEM MUPE KaK O €JIMHCTBE MPUPOJIbI, YETOBEKA U
oOI1ecTBa, B MO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEM W pelIeHUuU MNpodiieM
COXpaHEHUS IPUPOTHOTO PAaBHOBECHSI;

yOeXAEHHOCTh B 3HAUMMOCTH OUOJIOTUM JJIsI COBPEMEHHOM UBUIN3ALINHN:
oOecrieueHnss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX peniaTh pPecypcHble MPOOJIEeMbl  pa3BUTHUS
YeJI0BEYECTBa, MOUCKA MYTEH BBIX0/1a U3 TJI00ATBHBIX YKOJIOTHYECKUX MTPoOIeM
u o0ecreueHuss TMnepexoda K YCTOWYMBOMY pa3BUTHIO, PAlMOHATIBHOMY
WCIIOJIb30BAHUIO MPUPOJTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B IIOJYYCHUU OHWOJOTHMYECKMX 3HAHUN B IIEJIAX
MOBBIIICHUS OOMIEH KYyJIBbTYphl, €CTECTBEHHO-HAyYHOW TPAaMOTHOCTH, Kak
COCTaBHOW  4YacTh  (PYHKIIMOHAIBHOW  TPAMOTHOCTH  OOydYaromuxcs,
dbopMupyemMoit Ipu U3y4eHUN OHOJIOTHH;

MOHMMaHUE  CYI[HOCTH  METOJOB  IIO3HAHHS, HCIOJIb3YEMBIX B
CCTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHHS IS
aHanu3a M OOBSICHEHUS SBICHUN OKPYIKAIOMIETO MUPA M MPOUCXOIAIINX B HEM
W3MEHEHHUM, YMEHHE JenaTh 00OCHOBAHHBIC 3aKIIOUCHHS Ha OCHOBE HAyYHBIX
($aKTOB M UMCIOIIHUXCS JAHHBIX C ICJIBIO TTOJYYCHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIFHO HCITOIB30BaTh OMOJOTUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIHsX;

OCO3HaHHE IICHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
IIPOCKTHYIO M HCCIICOBATCIIBCKYIO ACATEIPHOCTh HHINBHIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAaHUH MO OMOJIOTUH B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATDI

MeranpenMeTHble  pe3yJbTaTbl ~ OCBOGHUSI ~ Y4yeOHOTO  IpeaMera
«buonorus» BKJIIOYAIOT: 3HAUYUMbIE [JI1 (POPMUPOBAHUS MHUPOBO33PEHUS
oOydJarommxcst  MEXIUCIUIUTMHAPHBIE  (MEXIPEAMETHBIE)  OOIICHAYYHBIC
MOHATHS, OTPaXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpA W CHEIUDUKY
METOJIOB TIO3HAHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIECTBO,
SHEprusi, SBJCHUE, MPOIECC, CUCTEMAa, HAY4YHbIH (akT, NPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HCCJIEAOBaHWE, HAOIIOJICHHUE, W3MEpPEHHE,
OKCIIEPUMEHT W JPYIHX),  YHHUBEpCAJIbHbIE  Yy4ueOHbIE  JIEHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHHMKATUBHBIC, PETYJISTHBHBIC), OO0OECIEeUNBAIOIINE
dbopmupoBaHrue (PYHKIIMOHAIBHOM T'PAMOTHOCTH M COLIMAJIBHON KOMIIETEHIIUU
00y4Jaronmxcsi, CIOCOOHOCTh  OOYYaIOIIUXCS  WCIIOJI30BAaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKME 3HAHWA W  YHUBEPCAIbHbBIC
y4eOHBIC JICUCTBUS B MO3HABATEILHON M COLIMAIBHOM MPAKTHUKE.

MertanpenMeTHbie Pe3yabTaThl OCBOSHHUSI MPOTPaMMbl CPEIHETO OOIIETO
00pa3oBaHUsI TOJDKHBI OTPAXKaTh:

OBiageHne  yHHBepPCAJIbHBIMH  Y4YeOHBIMH  TO3HABATEJIbHBIMH
AefCTBUAMM:

1) 0a3oBble JIOTHYECKHE TeHCTBUA:



CaMOCTOATENbHO  (opMyNnHMpoBaTh U  aKTyalIM3UpoOBaTh MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JIOTMUYECKOTO MBIILUICHUS
(aHmanmu3a, cuHTE3a, CpaBHEHWs], Kiaccudukanuu, 000O0IIeHHs), PaCKphIBATh
CMBIC]I OHMOJIOTMYECKHX TMOHATUH (BBIIEIATh HMX XapakTEpHbIC MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTHUMU MOHATUIMHU);

ONpEeNeNATh 1IeNIU JEATEIbHOCTH, 3aJilaBasi MmapaMeTpbl U KPUTEPUH HUX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl JEATEIbHOCTA C IOCTaBJICHHBIMU
HEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TOHATUS [JIsi OObsICHEHUsS (HaKTOB U
SIBJIEHUM KUBOW MPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYKICHUSI (MHAYKTUBHbIC, IEAYKTHUBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

NPUMEHSITh  CXEMHO-MOJIEJIbHBIE  CpEICTBA  JUIsl  MPEJCTaBICHUS
CYIIIECTBEHHBIX CBS3€M M OTHOIICHWI B M3y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TakkKe [MPOTHUBOPEYMII PA3HOTO POJa, BBISBICHHBIX B  Pa3IMYHBIX
WH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUSI TPOOJIEMBI ¢ YUETOM aHaIU3a UMEIOLIUXCS
MaTepUalibHbIX U1 HEMATEepPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITENILHOCTh, OIIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB IIEJISIM, OLICHUBATh PUCKU MOCIEACTBUN JIEATEIBHOCTH;

KOOPAMHUPOBaTh U BBINOJHATH pabOTy B YCIOBHUSX PEAbHOTO,
BUPTYAJIILHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIICHUH )KMU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCiIeI0BaTEIbCKUE 1eHCTBHUA:

BIIQJIETh ~ HAaBBIKAMU  Y4YEOHO-HUCCIICIOBATEIbCKOM U MPOEKTHOM
NESTENHbHOCTH, HABBIKAMHM  pa3pelieHus  MpoOJeM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOSTEILHOMY MOHMCKY METOOB PEIICHHS MPAKTHUYECKHUX
3a/1a4, MPUMEHEHUIO PA3JIMYHBIX METOJOB MTO3HAHMUS;

UCIIOIb30BaTh PA3JIMYHbIE BUIbI JACSITEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHUS, €r0 HMHTEPIpPETaIui, MPeoOpa3oBaHUI0O U MPUMEHEHUI0 B y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COIUATBHBIX TPOEKTOB;

dbopMupoBaTh  HAy4HBIM  THUI  MBIIUICHHUS,  BJIaJIeTh  HAay4yHOU
TEPMUHOJIOTUEH, KITFOUEBBIMU MOHITUSIMUA U METO/IAMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BaTEIbHOU
NESTENBHOCTU U KU3HEHHBIX CUTYaIUAX;



BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIE CBS3U M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTaTh TUTIOTE3Yy €€ pelIeHUsl, HaXOIUTh apryMEHTHI JJs JI0Ka3aTeIbCTBa
CBOMX YTBEp)KICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJI€ PEIICHHs 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OIEHMWBATh MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHUE B
HOBBIX yCIIOBHSX;

JaBaTh OLEHKY HOBBIM CHTYAIIUsIM, OIIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITH LEJICHAIIPABICHHBIN MMOUCK MEpPEeHoca CPeACTB U CIOCOO0B
NENCTBUSA B MPOPECCUOHAIBHYIO CPEAY;

yMETh MEePEHOCUTh 3HAHWS B MO3HABATEIbHYIO M MPAKTUUYECKYIO 00IacTh
KHU3HEACATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEIJIaraTh OPUTMHAIILHBIE TIOJIXO/IbI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

3) paGora ¢ uHpopmManmei:

OpUEHTHUPOBAThCA B PA3NMUHBIX HMCTOYHUKAX HWH(Opmanuu (TEKCTe
y4eOHOTO TMOCOOMs, HAy4YHO-NOMYJSIPHOM  JHUTEepaType, OHOIOTHYECKUX
CIIOBapsiX W CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax HaHHBIX, B WHTepHeTe),
aHAJIM3UPOBaTh WH(GOPMALIMIO PA3NIUYHBIX BHIOB U (GOpPM MpeACTaBICHUS,
KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH Pa3INYHbIE METO/IbI IIPU TTOUCKE U
oTObope Ouonornuecko uHQOpMaIMK, HEOOXOAUMOW IS BBIIOJHEHUS
y4eOHBIX 3aj1ay;

npUOOpETaTh OMBIT MCHOIB30BAHMS MH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIBTYpPY AaKTUBHOTO  HCIIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAaJIbHYIO (OpMy TpeAcTaBICHUS
ouonornyeckoit wuHbopmaruu (cxembl, TpaduKu, aAHArpaMMbl, TaOIUIIBI,
PUCYHKH U JAPYyTOE);

UCTIONb30BaTh HAYYHBIM S3bIK B KayecTBE CpEJICTBAa MpU paboTe C
Oononornyeckoil MHQPOpMALMEN: NPUMEHITb XHUMHUYECKHE, (U3NYecKue u
MaTeMaTUYECKHUEe 3HAKU M CUMBOJIBI, (hOpPMYJIbI, a0OpeBHATYypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M NPEeoOpa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HATJISTHOCTH,

BJaJIeTh  HAaBBIKAMHM  pACMO3HABaHUS W 3alIUTBl  WH(OpMammw,
nHGOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyageHne yHUBepPCAIbHBIMA KOMMYHUKATHBHBIMU J1eCTBUSIMH

1) oO1ienme:



OCYLIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYKJIaeMOM TEMBbI
(yMeHHE 3aJaBaTh BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MIPEJIaraéMou 3aJjauu, YYUThIBATh UHTEPECHI U COTIACOBAHHOCTH
MO3ULINI APYTUX YYACTHUKOB JUAJIOTa WU JUCKYCCHH);

pacno3HaBaTh HeBepOaldbHbIE CpEACTBa OOIIECHMS, MOHUMATh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPEANOCHIIOK BOBHUKHOBEHUS! KOH(MDJIUKTHBIX CUTYyallUi,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIAJIETh PA3IMUYHBIMU CIIOCOOAMU OOIIIEHUS M B3aUMOJICHCTBHUSI, TOHUMATD
HAMEpEHHsI JAPYruX JIIOAEH, IMPOSBIATh YBAXXKUTEIBHOE OTHOLICHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (HopMyIMpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIAraTh CBOIO TOUKY 3PEHUS C UCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTh:

IIOHUMAThb W HWCHOJIB30BAaThb  IPEUMYLIECTBA  KOMAaHJAHOW M
WHIUBUIYaIbHOH pabOThl TpHU  pElIeHUH OHOJIOTMYECKOW MpOOIIeMBl,
000CHOBBIBaTh HEO0OX0TUMOCTh PUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MPU PEIICHUH YUEOHOU 3a/1auu;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUU C Yy4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJUIEKTUBA;

NPUHUMATh 1EIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAUHUPOBATh JEUCTBUA II0 €€ JOCTHUKEHHUIO: COCTABJIATH IUIAH JICHCTBUM,
pacnpenesnsaTh pojaud ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXJaTh PE3yJIbTAThI
COBMECTHOU paboTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJAJa M KAXKJOrO0 YYaCTHHMKAa KOMaHJbl B
oO1ui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE MPOEKTHI, OLUEHHMBATh HAECHU C MO3UIMHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTHBHOE CTPATETMUYECKOE TOBEAEHUE B Pa3IMYHbBIX
CUTYaIIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJa/ieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU AeHCTBUSIMM:

1) camoopranuszauus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS [UJIS BBIABICHUS TPOOIEM U HX
pelieHus B )KM3HEHHBIX U YYEOHBIX CUTYaIUIX;

BbIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTaHOBKH B CBOUX JICWCTBHSX Y IOCTYNKAX MO OTHOIIEHUIO K KUBOU IIPUPOJE,
CBOEMY 3JI0POBBIO U 3[IOPOBBIO OKPYKAIOIINX;



CaMOCTOATENIBHO  OCYIIECTBIIATh  IIO3HABATEIIBHYIO  JEATEIBHOCTb,
BBISIBJISITh NPOOJIEMBbI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33Ja4d B
00pa30BaTENbHOMN AEATEIbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIFHO COCTABJIATH IIJIaH pEIHICeHHUs MpoOJeMbl C Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEANOYTEHUH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paclMpATh  paMKd ~ y4eOHOro NpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JenaTh ~ OCO3HAaHHBIM  BBIOOp,  apryMeHTHpoBaTh  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIUPOKOW SPYIUIMH B
pa3HbIX O00NACTAX 3HAHUI, MOCTOSHHO IOBBIIIATH CBOW 00pa3oBaTENbHBIM U
KyJbTYPHBIN YPOBEHbD.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJAJ€Th HAaBbIKAMHU [I03HABATENbHOW peQIeKCMM KaK OCO3HAHUSA
COBEPILAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HUX PE3YJIBTATOB U
OCHOBaHUH, UCIIOJIB30BaTh MPUEMBI peICKCUU ISl OLIEHKH CUTYalllu, BbIOOpa
BEPHOT'O PEILECHUS;

YMETh OLIEHHWBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PEIICHHS MO0 HX
CHUKEHHUIO;

IPUHUMAaTh MOTHBBI M apryMEHTBhl JIPYIMX IpU aHAJIM3E PE3YyJbTaTOB
NEATENBHOCTH;

3) npuHsATHE ce0s1 M APYTrUX:

IPUHUMATh Ce0sl, MIOHUMas CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHTBhl IPYIMX IpU aHAIM3E€ PE3YyJbTaTOB
NEATENBHOCTH;

IPU3HABATH CBOE MPaBO U MPABO APYIUX HA OMIHUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKa.

IHNPEJMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHenuduyeckue g ydeOHOTro mpeaMera
«buosorus» HayyHble 3HAHMS, YMEHHUS U CHOCOOBI JAEMCTBUI IO OCBOEHUIO,
UHTEpIpeTallud U NpeoOpa3oBaHUIO 3HAHWUW, BHJBI JIEATEIBHOCTH IO



MOJIYYCHUIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHUM B PA3IMYHBIX Y4EOHBIX
CUTyallMsIX, a TaKKe B pPEAIbHBIX >KU3HEHHBIX CHUTYallUiX, CBS3aHHBIX C
ouosnoruei. B nporpamMMe npeaMeTHbIE pe3yJIbTaThl MPEACTaBICHBI MO ToJaM
o0yueHus.

[IpeameTHbIe pe3yibTaThl OCBOEHUs ydeOHOro mnpeamera «buonorus» 6
10 knacce nOJXHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUH O MECT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTHHBI MUpPa U HAy4YHOIO MHUPOBO33PEHMS, O BKIIAJE
pPOCCHUUCKUX H 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(yHKUIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUs KU3HEHHBIX 3a/a4;

YMEHHE PacKphIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHHOB U MOHSATHUI:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiu3M (OOMEH BEIIeCTB W IpeBpallicHHUe
SHEPruu), TroMeocTa3 (CaMmOperyssuusi), YpPOBHEBas OpraHU3ALMs >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penponykuus), HACJIeICTBEHHOCTb,
U3MEHUYMBOCTb, POCT U PA3BUTHUE;

yMEHUE H3araTb OUOJOTHYECKHE TEeOopuHu (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAsl, LIEHTpajbHas JO0TrMa MOJEKYJIsIpHOM Ouosoruu), 3axoHbl (I.
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyeHus (0 HEHTpAaX MHOTO00pasus U
MPOUCXOXKIEHUST KylbTypHbIX pacteHuid H. . Basuioa), omnpenensite
I'PAaHUIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BIAJIETh METOJaMHU HAYYHOT'O NTO3HAHUS B OMOJIOrMH: HAOJI0IeHHE
Y ONHMCAHME JKUBBIX CUCTEM, POLIECCOB U SIBJICHUI, OPraHU3alus U IPOBEICHUE
OMOJIOTMYECKOTO  JKCIEPUMEHTa, BBIABM)KCHHE  TUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX
pE3yAbTaTOB, UCIIOJIB30BAHHBIX HAYUYHBIX MOHSATUHN, TEOPUM U 3aKOHOB, YMEHHE
JIENaTh BHIBOJbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKN BUPYCOB, KJIETOK IPOKAPUOT
U DYKapHoT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTU
poLIeCCOB: OOMEHA BEIIECTB U MPEBPAILEHUS SHEPTUH B KJIETKE, OTOCUHTERA,
IUTACTHYECKOTO0 M 3HEPreTUYeCKOro OOMEHa, XEMOCHMHTEe3a, MHTO3a, MEio3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHMS, WHIMBHIYyaJIbHOTO pa3BUTUS OpraHu3Ma
(oHTOTEHER);

yYMEHUE MPUMEHSTH MOIyYEHHbIE 3HAHUS JUIsl OOBSICHEHUSI OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUH, JUISI IPUHATHS NIPAKTUYECKUX PEIICHUHN B IIOBCEAHEBHOM
KHU3HU C LEJbl0 obOecriedeHuss Oe30MacHOCTH CBOETO 3J0POBbSI M 370POBBS
OKPY’KaIOIIUX JIIOIel, COOJIOJEHUsT HOPM TPaAMOTHOTO TIOBEACHHUS B
OKpY>Karolel MpUpogHON cpejie, MOHMMaHue HEOOXOAMMOCTH HCIOJIb30BaHUs



JOCTHKEHUM COBPEMEHHON OHOJOTMU U OMOTEXHOJIOTHH JJi1 paldOHAIbHOIO
IPUPOIOTIONH30BAHHS,

YMEHHE pellaTh 3JEMEHTApHbIE TE€HETHYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAaHME, CIETIJIEHHOE HACIEJOBAaHUE, COCTABIATH CXEMBI
MOHOTHOPUTHOTO CKpPELIMBAHUS JIJISl TPEICKa3aHUs HAClIeJOBAaHUS TPU3HAKOB Yy
OpTraHHU3MOB;

YMEHUE BBINOJIHATH J1a00OpaTOPHBIE U MPaKTUYECKHUE padoThl, COOIOAATH
npaBuiIa mpu paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYT0BAHHUEM;

yMEHUE KPUTHUYECKH OILIEHMBaTh M MHTEPIPETHUPOBATH HWH(OOpMAIUIO
OHMOJIOTMYECKOTO COACPKAHMSI, BKIIOUYAIOUIYIO TICEBJOHAYYHbIE 3HAHHUA U3
pa3IMYHBIX HCTOYHHKOB (CpeICcTBa MaccOBOM HH(OpPMAIMH, HAyYHO-
MOMYJISPHBIC MaTEepPUaibl), ITHUYECKHE aCHEKThl COBPEMEHHBIX HCCIICIOBAHUN B
OuoJI0THHU, MEAUIIMHE, OMOTEXHOIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mass Ouojoruyeckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO MCTOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHbIe pe3yibTaThl OCBOEHUs ydeOHOro npeamera «buonorus» 6
11 knacce NOJXHBI OTPAKATH:

c(hOpMUPOBAHHOCTh 3HAHUH O MeCT€ M POJU OUOJOTUM B CHUCTEME
HAyYHOTO 3HAHUSA ECTECTBEHHBIX HayK, B ()OPMHPOBAHUHU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa M HAYYHOTO MHUPOBO33PEHHS, O BKIAJe
pPOCCUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATHHON TPAMOTHOCTH YEJIOBEKA JUIS PEIICHNUS KU3HEHHBIX 33/1a4;

YMEHUE PaCKPBIBATh COJEp)KaHUe OMOTOTUYECKUX TEPMUHOB U TOHSTHIA:
BUJI, TOIMYyJSAUUsI, TEHO(POHJ, OBOJIOLMS, JBIKYyIME CHWIbl ((PaKToOpsl)
3BOJIIOLUH, IPUCIOCOOJIEHHOCTh OpraHU3MOB, BUI000pa30oBaHueE,
AKOJIOTHYECKHE (DAaKTOPBI, IKOCUCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI, PEAYLIEHTHI,
IENH MATAHUs, PYKOJOTHIECKas MupaMuIa, OMoreoreHo3, onocdepa;

yMEHHUE u3JlaraTh OHOJOTUYECKHE TEeOpuHu (PBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHWs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrsa K. M. bapa, uepenoBaHus riaBHbIX HANpaBlICHUN U
nyTei sBomonnu A. H. CeBeprioBa, yuenus o 6mochepe B. Y. Bepraackoro),
OTPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BIaIeTh METO/IaM1 HAyYHOTO MTO3HAHUS B OMOJIOTHH: HAOII0IeHNE
Y OIMCAHUE JKUBBIX CUCTEM, MPOIIECCOB U SIBICHUN, OPTaHU3AIHS U TPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABMIKEHHWE THUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIIMYMHAMU, OOBSICHEHHE MOJYYEHHBIX



pE3yIbTaTOB, UCIIOJI30BAHHBIX HAYUYHBIX MOHSATUHN, TEOPUM U 3aKOHOB, YMEHHE
JienaTh BHIBOJIBI HA OCHOBAHUU TMOJTYUYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIACISITh CYIIECTBEHHBIE MPU3HAKU CTPOEHHUS OHOJOTMYECKUX
00BEKTOB: BHJOB, MOMYJALNNA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOT€OIIEHO30B M JKOCHCTEM, OCOOCHHOCTHU TMPOIECCOB: HACIEICTBEHHOU
U3MEHYHUBOCTH, €CTECTBEHHOTO otOopa, BUJI000pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHW3MOB, JEHUCTBUSI SKOJOTMYECKUX (PAKTOPOB Ha
OpraHu3Mbl, TE€peHoca BEHIECTB U IOTOKAa OJHEPruu B HKOCHUCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEILIECTB M OMOT€OXMMUYECKUX IIUKIIOB B Onocdepe;

YMEHUE NPUMEHSATH MOJyYEHHBIE 3HAHUS JIJIs1 0OBSICHEHUSI OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUS NIPAKTUYECKUX PELICHUN B OBCEIHEBHOU
KU3HU C 1EeJIbl0 oOecriedeHus Oe30MacCHOCTH CBOETO 370POBbS U 3JI0POBbS
OKpYXXalolUX JIIOJIeH, COOMIOJACHUST HOPM TI'PaMOTHOTO TIOBEJEHUS B
OKpYy>Karolel MpUupogHON cpejie, MOHUMaHWEe HEOOXOJAMMOCTH HCIOIb30BaHUs
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOAOIIOIH30BAHUS;

YyMEHUE pellaTh >JEeMEHTapHble OWOJOTUYECKHE 3aJaud, COCTaBIISITh
CXEMBI IIEpeHOca BEUIECTB U SHEPTUHU B SKOCUCTEMAX (IIEMU MUTAHUS);

yYMEHUE BBITIOJIHATH J1a00paTOPHBIE M MPaKTUYECKUE padOThl, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUYECKH OILICHUBAThb WM MHTEPNPETUPOBATH HHOOPMAIIUIO
OMOJIOTMYECKOTO COJEPKaHUs, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3
pPa3NUYHBIX MCTOYHUKOB (CpeACTBA MAacCOBOW HMH(pOpMAIUM, HAYyYHO-
NOMyJISipHbIE ~ MaTepHalibl), paccMaTpUBaTh TJ00aJbHBIE SKOJOTUYECKUE
po0JieMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHUE CO037[aBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIICHHS,
0000mass OuONOrHYecKyl0 HWH(OpMAIMI0O M3 HECKOJIBKUX HCTOYHHUKOB,
rPaMOTHO MCTOJIb30BATh MOHIATUIHBIN anmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoJsmn4yecTBo 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM upposbIe
Ne ni/m RIS Kontpoasn | IIpakTnueck (uinpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIEC
ble padoThI ue padboTbl
pecypcsbl
bu6mmoreka IIOK https://
1 b 2 .
HOJIOTHA faK Hayka 0.5 m.edsoo.ru/7f41¢292
bu6nmoreka IIOK https://
2 JKuBble cucTEMBI U X OpraHu3aLus 1 m.edsoo.ru/ 741292
. bu6mmoreka IIOK https://
3 X 8 1
MMUYECKUMA COCTAB U CTPOCHHE KIIETKU m.edsoo.ru/ 741292
but6mmoreka I{OK https://
4 KuznenesTenbHOCTb KIETKU 6 m.edsoo.rw/THA1c292
5 Pa3zmHOXeHNE M MHIUBULYATBHOE 5 1 bubmoreka [{OK https:/
pa3BUTHE OPraHU3MOB m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh M KBMEHUYMBOCTh g 15 bu6nuoreka IIOK https://
OpraHu3MOB ' m.edsoo.ru/7f41¢292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnmnoreka [{OK https:/
OMOTEXHOJIOTHHU m.edso00.1u/7f41¢292
but6mmoreka [{OK https:/
P 1
8 C3CPBHOC BpEM m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O0 14 0 4

[TPOTPAMME



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

Kosn4yecTBo 4yacoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/1esioB U TeM udpossbie
Ne ni/m pasi Kontposbh IIpakTHyeck (uinpp )
NMporpamMMal Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoTbl
pecypchl
bu6mmoreka [IOK https://
1 1
DBOJIIOIIMOHHAST OUOIOTHS 9 m.edsoo.rw/ 741 cc74
) Bo3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 9 0.5 bubnuoteka [{OK https:/
3emie ) m.edsoo.ru/7f41cc74
bu6mmoreka [IOK https://
3 OpranusMsbl 4 OKpy’Karolias cpeaa 5 1 medsoo.ru/ 74 LecT4
4 Coo011ecTBa ¥ 3KOJOTHYECKHE 9 bubnuoteka [{OK https:/
CUCTEMBI m.edsoo.ru/7f41cc74
bu6mmoreka LIOK https://
P 2
> C3CPBHOC BpEMA m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
ITPOT'PAMME '



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

10 KJTIACC
KosmuecTBo yacos i DJIEeKTPOHHbIE
ara
Ne i/ Kontpoa | I[IpakTtnue nupposbIe
Tema ypoka H3y4e
n Bcero bHbIE cKHe st o0pa3oBaTtejibHbIE
padoThI padoThbI pecypcnl
but6mmoreka [{OK https://
1 buonorus B cucreme Hayk 1 m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS KUBOU HPUPOIBI.
[IpakTnueckas pa6ora Ne 1
2 «Vcnonb30BaHuE pa3IMUHBIX METOI0B 1 0.5 bubmorexa [OK hitps:/
P A ' m.eds00.ru/863¢6122
MIPU U3YYCHUU OMOJOTUYECKHUX
00BEKTOBY
3 buosiornyeckne cucteMsl, MPOUECCH U | bubmuoreka I{OK https:/
WX U3YYECHHUE m.edso0.1u/863e6564
4 XUMHUYECKUH cOCTaB KJIeTku. Bona u | bubmuoreka I{OK https://
MHHEpaAIbHBIE COIU m.edsoo.ru/863e674¢
but6mmoreka [{OK https:/
. 1
5 benku. CocTaB u cTpoeHue OEIKOB m.edsoo.rw/863e6b72
DepMeHThl — OMOTOTUYECKHE
karanu3atopsl. JIabopaTopHas padora
P patop pv bubmuoreka I{OK https://
6 Ne 1 «M3yueHne kaTamuTHUYECKON 1 0.5
m.eds00.1u/863e6b72
aKTUBHOCTH (pepMEHTOB (Ha TpuUMeEpe
aMuUJIa3bl WIKM KaTaJla3bl)y»
7 Yraesossl. Jlnmmapl 1 bub6mmoreka [{OK https:/



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

m.eds00.ru/863e6870

but6mmoreka L{OK https:/
8 Hyxneunosbie kucinorsl. ATD m.edsoo.r/863e6d5c
9 Hcrtopust 1 METOIbI U3yUEHHUSI KIETKH. bubnunoreka [{OK https://
Knerounas Teopust m.eds00.1u/863e6e88
10 KneTka kak 1ienoctHas )uBasi cuctema
CrpoeHue 3yKapuOTHUYECKON KIIETKHU.
JlaboparopHast pabota Ne 2 «3ydenue
CTPOCHHUS KJIETOK PACTCHUM, )KUBOTHBIX, bubmmorexa HOK hitps://
11 FpUGOB 1 GaKTEpHi MO MUKPOCKOTIOM 0.5 m.eds00.ru/863e6ff0 https://
m.edsoo.1u/863e716¢
Ha TOTOBBIX MHUKpOTIpenapaTax u ux
OTIMCAHUEY
but6mmoreka [{OK https://
12 OOMEH BeEIIECTB WA META00IN3M m.edsoo.rw/863¢766¢
bubmuoreka I{OK https:/
13 ®oTtocuHTEe3. XEMOCHUHTE3 m.edsoo. ru/863¢7c08
. but6mmoreka [{OK https://
14 DHepreTUIeCKuii 0OMeH m.edsoo.ru/863¢7age
JKu3HeHHbIN KUK KISTKU. [{eneHue
kieTku. Mutos. JlabopatopHas pabota
15 Ne 3 «Habmrogenne MuTO3a B KIETKAX 0.5 Bubmaorexa LIOK hitps://
m.edsoo.ru/863e7dc4
KOHYHKA KOPEIIKA JIyKa Ha TOTOBBIX
MHUKpOTpenaparax»
16 buocunres 6enka. Peakimst bubmuoteka [{OK https:/
MaTPUYHOI'O CHHTE3A m.edso0.ru/863e796e
bu6mmoreka LIOK https://
17 Tpancnauus — 6uocunTe3 Oenka m.edsoo.ru/863e796e
18 HekneTounslie GoOpMBbI JKU3HH — bubmuoteka L1OK https:/



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870

BUPYCHI m.edso0.ru/863e7540
bubmmoreka [{OK https://
19 DopmBbl pa3MHOKEHHS OPraHU3MOB m.edsoo.1u/863e81b6
https://m.edsoo.ru/863e831¢
. but6mmoreka [{OK https://
20 Meiios m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
Kj1eToK. OII010TBOPEHHE. BuGmiorexa LIOK hitps./
21 JlaGopaTtopHas padota Ne 4 «M3yuenue 0.5 . edsoo.rw/863e81 b6_p_
CTPOEHHUS MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax
) NunuBunyansHOE pa3BUTHE bubnuoteka [{OK https:/
OpraHu3MOB m.eds00.ru/863e8436
” I'enernka — Hayka o bubnuoteka [{OK https:/
HACJIEJICTBEHHOCTH U U3BMEHYMBOCTHU m.eds00.1u/863e8612
3aKOHOMEPHOCTH HACJIEIOBAHUS BuGmiorexa LIOK hitps./
24 MpU3HAKOB. MOHOTHOpUIHOE m.edsoo ru/863e8 878_p_
CKpEIIMBAaHNE
UTHOPHIHOE CKpelIBaHUE. 3aKOH
25 fGSaBI/II():I/Ii[/IOFO Hiﬂ?ﬂOBaHm bubmorexa [TOK hitps:/
m.edsoo.ru/863e89a4
PU3HAKOB
CuemieHHOE HACJIeI0BaHHUE MPU3HAKOB.
JlabopaTtopHas padora Ne 5 «3yuenue
26 Pe3yJIbTaTOB MOHOTUOPUHOTO U 0.5 bubnmoreka [{OK https://
JTUTHOPUTHOTO CKPEIIUBAHUS Y m.eds00.ru/863e8c¢60

Npo30(UIIBl HA TOTOBBIX
MHKpoInpenaparax»



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540

7 T'eneTnka momna. Hacieqosanue | bubmuoreka I{OK https:/
TIPU3HAKOB, CHETUIEHHBIX C MOJIOM m.eds00.1ru/863e8c60
N3menunBocth. HenacnenctseHHas
M3MEHYHBOCTH. JJabopaTopHast pabota

)3 Ne 6. M3yuenue moaupukannoHHON | 0.5 bubnmoreka [{OK https://
U3MEHYUBOCTH, [IOCTPOCHUE m.edsoo.ru/863e8efe
BApUAITMOHHOTO PsiJia U BapyallMOHHON
KPUBON»

HacnencrBenHasi UBMEHYHUBOCTb.

29 JlabGopaTtopHas padora Ne 7. « Ananu3 | 0.5 bu6muoteka L{OK https:/
MyTalui y 1po30¢uiibl Ha TOTOBBIX m.edsoo.ru/863e8efe
MHUKpoOMpenapaTax»

bubmuoreka I{OK https:/

30 I'eneruka yenoBeka 1 m.edsoo /863878
PesepBHeIil ypok. O000IICHHE TTO TeMe

31 «HacnencTBeHHOCTE U N3MEHYNBOCTD 1
OPraHu3MOB)

but6mmoreka [{OK https:/

32 Cenexkuus Kak HayKa ¥ IIPOIecC 1 m.edsoo /86360214

1 MeToas! U JOCTHKEHUS CENIEKITAN 1 bubmuoreka [{OK https:/
paCTEHUN U KUBOTHBIX m.eds00.ru/863e¢9214

34 buorexHosorus kak orpacib 1 bubmuoreka I{OK https:/
IIPOU3BOACTBA m.eds00.1u/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
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11 KJTACC

KosmyecTBo yacos DJIEeKTPOHHBIE
Ne n/ Kontpoa | Ilpakrtuue Aara uugposbie
Tema ypoka usyue
1| Bcero bHbIE cKHe st o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypcbl
. bu6mmoreka [IOK https://
1 DBOJIONUS U METO/IbI €€ U3YUYEeHMUSI 1 m.edsoo.ru/863ea20e
) WcTopus pa3BuTHs npeacTaBieHuit 00 | bubnuoteka [{OK https:/
3BOJIIOLIUN m.eds00.ru/863e9570
bu6mmoreka [IOK https://
3 MHKpOIBOTIONH ! m.edsoo.ru/863e9cle
[Tomymnsiust Kak eMeHTapHas
CAMHITHA BILLA 1 SBOTIOMIH. Bu6nuroreka ITOK https://
4 JlabopaTtopnas pabota Ne 1 1 0.5 m.edsoo.ru/8 6]3_[e 9 906_p_
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHYECKOMY KPUTEPUIO»
5 JIBrKyIIMe CUITBI (3JI€eMEHTapHbIS | bubnuotexa [{OK https:/
(haKTOPBI) FBOTIONUN m.edso0.ru/863e9da4
. bubmuoteka IHOK https:/
6 EctectBenHbIil 0TOOD 1 ero (hopMbl 1 m.edsoo.rw/8 6]3_Ie9e d()_p_
Pesynbratel 3BOIIOLMN:
IpUCIOCOOTIEHHOCTh OPTaHU3MOB U
7 BHU000pazoBanue. JlaboparopHas | 0.5 bu6muoreka L{OK https:/
pabota Ne 2 «Onucanue m.edsoo.ru/863e9fde

HPHUCIIOCOOIEHHOCTH OpraHu3Ma U e
OTHOCHTEIILHOTO XapakTepay



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

bu6mmoreka [IOK https://

8 Hanpasnenus u myTr MakpO3BOJIOIUN m.edsoo.ru/863e0c Le

9 HeoOpaTuMocTh 3BOIONNHT

10 HcTopus xu3HU Ha 3eMile U METOABI €€
W3Yy4YEHUsI

1 ['unoTe3bl MPOUCX0XKACHUS KU3HU HA bubnuoteka [{OK https:/
3emiie m.edsoo.ru/863ea5a6

12 Pa3zButue xu3Hu Ha 3emMIie 1o 3pam U bubnuoteka [{OK https:/
rnepuojam m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl HBOJTIOIUN
PACTUTENBHOTO U )KUBOTHOTO MHUpA. BuGmorexa LIOK hitps./

13 [IpaxTrueckast pabora Ne 1 «I/I3zﬂ{eHHe 0.5 m.edsoo.ru/863casbe
HCKOIIaeMbIX OCTaTKOB PACTEHUM U
YKUBOTHBIX B KOJUICKITHSX)

14 CoBpeMeHHas cucTeMa OPraHuYeCKOro bu6nmoreka [{OK https:/
Mupa m.edsoo.ru/863ea48e

15 DBOJIONHS YeloBeKa (aHTPOIOTeHe3) brbmmorexa HOK hitps://

m.edsoo.ru/863eac2c

16 JIBmokytiue cuibl (paKkTophl) bu6mmoreka [IOK https://
AHTPOIIOreHe3a m.edsoo.ru/863ead44

17 OCHOBHBIE CTa/IUU SBOJIOLUN YEIOBEKA

13 UYenoseyeckue pacel U IPUPOIHBIE bubnmoreka [{OK https:/
ajanTalyiy 4eJI0BEKa m.edsoo.ru/863eaea
PesepBHbIit ypok. O600IIeHNE TTO TeMe

19 «BO3HUKHOBEHHUE U PA3BUTHE KU3HU HA
3emiie»

20 DKOJIOrus Kak HayKa



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

Cpenpl 0OUTaHUS U DKOJIOTHUECKUE

bubmuoreka [{OK https:/

°! thakTOpEI m.edsoo.ru/863eafec
AOGuoTtndeckue haKkTophbI.
JlaGopaTopnas pabota Ne 3.
«Mopdonoruueckne 0COOEHHOCTH Bu6morexa HOK hitps//
22 pacTeHui U3 pa3HbIX MECT OOUTAHUS. 0.5 ]
m.edsoo.ru/863eb10e
JlaGopaTopHnas padota Ne 4. «Bnusaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay
bu6mmoreka [IOK https://
23 buorueckue paxroper m.edso00.ru/863eb348
DKOJOrM4ecKue XapaKTepUCTUKU
24 nomyssitun. [Tpaktudeckast padora Ne 2 0.5
«IIoacy€T MIOTHOCTH MOITYJISIIUI
Pa3HbIX BUJOB PACTCHUI»
bu6mmoreka [IOK https://
25 Coo01recTBa OpraHu3MOB — OMOIICHO3 medsoo.ru/863ebd6a
%6 DKOJIOTHYECKUE CUCTEMBI bu6muoreka L{OK https:/
(9KOCHCTEMBI) m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCHUCTEMBI. Bu6morexa LOK hitps.//
27 Dkosornyeckue nupamuibl. CBoMcTBa edsoo.r1/863eb5 fa_p_
skocucteM. Cykueccus
28 [IpupoaHbIe IKOCUCTEMBI
29 AHTPONOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanpHas skocucTemMa bu6nuoreka LIOK https:/
3emiu m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAaHUS bubnuoreka [{OK https:/



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

o6uochepsl m.edsoo.ru/863ebd16
32 UenoBeuecTBo B 6nocdepe 3emiaun 1
1 Cocy1ecTBoBaHUE IPUPOABI U | bubmmoreka [{OK https:/

YCJIOBCUYCCTBA

m.edsoo.ru/863ebale

PesepBHbIil ypok. O000IIICHIE TEMBI
34 «Coo011ecTBa U DKOJIOTHUECKHE

CHUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

2.5



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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