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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke MporpamMmbl MO OHMOJIOTHU TEOPETUUYECKYIO OCHOBY IS
OTIPE/ICJICHHS MOJX0JI0B K (DOPMUPOBAHMIO COJICPIKAHMUSI YUEOHOTO MpeaMeTa
«buonioruss» cocTtaBuind: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJIGHHOCTH II€JICH, COJACp)KaHUsS, pPE3yJIbTaTOB OOYYEHUS H
TpeOOBaHUN K YpPOBHIO IOJTOTOBKU BBIMTYCKHHUKOB, IOJIOKEHUSI 00 OOIIMX
HEeIX W TMPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOXKEHUSI O crieruduKe OUOI0THH, €€ 3HaYCHUH B TTIO3HAHUU KUBOU MPUPOIBI
U o0ecleueHUH CYIIECTBOBaHHUS ueloBeueckoro ooOmiectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIPEICIICHBl OCHOBHBIE (DYHKIIMH MPOrpPamMMBbl T10
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosnoruu Ja€T mNpeAcTaBiICHUE O LesiX, o0 oOrmiei
CTpaTeruu OOYy4YEeHUs, BOCIUTAHUS W PA3BUTHUSI OOYYAIONIMXCS CPEJICTBAMU
yueOHoro mnpenmera «buosorus», omnpeaenser o0g3aTENbHOE MPEIMETHOE
coliepKaHUe, €ro CTPYKTYypy, paclpeielieHlue I0 pasjenam U Temaw,
PEKOMEHIyeMYI0 TOCJIeIOBAaTeIbHOCTh H3Yy4YeHUsS Y4eOHOro Marepuana ¢
y4€TOM  MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€H,  JIOTMKHU
00pa3zoBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmnXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4YCOHO-TIO3HABATEIIHHOM
NEeSATEeTbHOCTH/YIEOHBIX JIEUCTBUIM OOYYAIOIIUXCS IO OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorumm (10—11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYEHHH OHMOJIOTUM, Ojaromaps
yeMy B HEH NPOCMaTpUBAETCAd HAMPABIEHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
[IEHHOCTHBIX ~ OPUEHTALUA  JIMYHOCTH,  DKOJOTMYECKOTO0  MBIILJICHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawumen npupomHor cpeae. Ilosromy Hapsgy ¢ M3ydeHUEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KHUBBIX CHCTEM
Pa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HUX IMPOIIECCOB B
mporpaMme Mo OWMOJIOTHU yAEJIEHO BHHUMAHHUE HCIIOJIb30BAHUIO TOJYYCHHBIX
3HAHWI B TIOBCETHEBHOM JKU3HU JIJISl PEIICHUSI PUKIIATHBIX 3a/1a4, B TOM YHUCIIE:
MpOPIIAKTAKA  HACIEJCTBEHHBIX  3a00JIeBaHUI  YEJOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS IKOJIOTUYECKH
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIIECH MPUPOTHOM Cpene, aHaiam3a
BIIUSTHUS XO3SHMCTBEHHON JCSATEIHHOCTU YEJIOBEKA HA COCTOSHUE MPUPOIHBIX H
HUCKYCCTBEHHBIX  JKOCHCTEM. YCHWJICHHE BHHUMAaHUS K  MPUKIAJTHON
HampaBJIeHHOCTH  yueOHOoro  mpenmera  «buwonmorus»  mpoAMKTOBaHO
HEOOXOMMOCThIO 00€CTIeUeHUs YCIOBHUM /I PEIICHUS] OJTHON M3 aKTyaJIbHBIX
3a/lady MIKOJIBHOTO OHOJIOTHYECKOTO O0pa3oBaHUsA, KOTOpas Mpeanoiaract
dbopmupoBaHre y 00yJarONTUXCS CIIOCOOHOCTH aAanTHPOBATHCS K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHe cpeaHero o6miero oOpa3oBaHHs 3aHUMAET BaXKHOE
Mecto. OHa obecnieunBaeT GOpMUPOBAHKUE Y OOYYAIOIIMUXCS MPEACTaBICHUNA O
HAay4YHOU KapTHHE MHUpa, pacimpsieT u 00001MaeT 3HaHus O KHBOUW TIpUpoe, e
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpraHU3AIMU U DBOJIOIHNH, CO3MAET
YCIIOBHSI  NJisi: TIO3HAHWS 3aKOHOB JKMBOW  MpUPOIbI, (popMupoBaHUS



(GYHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0O€30macHOro oopasza
KU3HHU, DSKOJIOTHYECKOTO MBIIIJIEHUS, IIEHHOCTHOIO OTHOIICHUS K >KUBOM
IIPUPOJIC U YETIOBEKY.

Bonbmioe  3HayeHue  OWoNorMs  MMEET  TaKkKe  JUIS  peIICHUs
BOCIIUTATENIPHBIX W Pa3BUBAIOIIMX 3a7a4 CPEJHEro oO0IIero ooOpa3oBaHUs,
corpanu3anuu oOydaromuxcsa. M3ydenne OMOIOTMH 0OOECIeUMBAET YCIOBUS
TUISt dbopmupoBaHUs MHTEJUICKTYaIbHBIX, KOMMYHHUKAITMOHHBIX u
WH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKOM  KYJIBTYPBhI, CIOCOOCTBYET
UHTETpaIuyi OWOJOTUYECKUX 3HAHUHN C MPEJICTABICHUSIMH U3 JIPYTUX YUCOHBIX
IpeaMEeTOB, B YaCTHOCTH, (U3MKH, XuUMUU U Teorpadun. HazBaHHbIe
MOJIOKEHUSI O TpeAHA3HAYCHUH Yy4deOHOro mpeaMera «bHOJoTus» COCTaBHIM
OCHOBY JUIsl OIPEJCNICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEJICTABIIEHHOTO B IIpOrpaMme Mo OMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosorus» Ha 6a30BOM ypoOBHE
OCYIIECTBJIEH C MO3UIMI KyJIbTYpOCOOOPA3HOTO IMOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4aromiyecs: AOJKHbI OCBOUTh 3HAHUSI MU YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusa OOIIEH KyJIbTYphI, OMPECISAIONUE aJeKBAaTHOE IOBE/ICHUE
YeJIOBEeKa B OKPY>KaIOIIIEeH MPUPOJIHOM cpelie, BOCTpeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOM NearenbHOCTH. Oco00e MeCcTo B 9TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUS, KOTOpbIE CIY>KaT OCHOBOM ISt
dbopMHpOBaHUA TPEACTaBICHUHA O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
TyMaHHM3aIlui OMOJIOTUYECKOro 00pa3oBaHUsl.

CTpyKTypupOBaHUE COJAEpX aHUs y4eOHOTO Marepuasia B Iporpamme Io
OMOJIOTUM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTEIBHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH
U DBOJIONMU. B COOTBETCTBUM € 3TUM B CTPYKType Y4eOHOTO MpeaMmeTa
«buonorusy BeIIENEHBI CIENYIONUE CoAepKaTeabHbie JnHuM: «buomorus kak
Hayka. MeTojipl HaydHOTO To3HaHUs», «KieTka kak Ouojgornyeckas cucreMay,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3ydenus: yuebHoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYAIOIMUMHUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHW3allMi >KUBBIX CHCTEM pa3HOTO paHra W TMPUOOPETEHHE YMEHHA
MCIIOJIh30BaTh 3THU 3HAHUS ISl TPAMOTHBIX JCUCTBUI B OTHOIIEHUU OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX KHU3HEHHBIX MPOOIIEM.

JlocTikenne 1enw w3ydeHus yudeOHoro mpenmera «buomorus» Ha
0a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMbl 3HAHHI O OMOJOTHYECKUX TEOPUSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TMPaBWIAX, CIyKaIIuX
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE
MHpa, O METOoAaX HAyYHOTO T[O3HAHHS, CTPOCHHHM, MHOTOOOpasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHM3AIMHU, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHY;

dbopmupoBaHre y 00YJaIONUXCSl MO3HABATEIIbHBIX, HHTEIUIEKTYATbHBIX H
TBOPUYECKUX CITIOCOOHOCTEH B MPOIIECCE aHAIW3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH W MOAXOJOB K M3YUCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTaHOBJICHHE Yy OOydaromuxcsi oOmEell KyJIbTypbl, (QYHKIIMOHATHHON
IPaMOTHOCTH, pa3BUTHEC YMEHHMA OOBSCHATH W  OIICHUBATH  SIBJICHUS



OKPY’KAIOLIEr0o MHpa JKMBOM MPUPOABI HA OCHOBAHMHM 3HAHUM M OIbITA,
MOJIYYEHHBIX TPU U3YUYEHUU OMOJIOTUH;

dbopMupoBaHUEe y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW JEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU NMPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUNT;

OCO3HaHHWE IIEHHOCTH OMOJOTMYECKUX 3HAHWM JJIs1 MOBBILIECHUS YpPOBHSA
AKOJIOTUYECKOHN KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
JUIS1 OLIEHKH TOCJIEICTBUI CBOEH AESATEIBHOCTHU 10 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHHE H  COOJIIOJICHHE MeEp
npoUIaKTHKU 3a00JIeBaHU.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», nzyuaemas 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 yaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIEINIO).



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. Ponib Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meroapl TO3HAHUS SKUBOM MpUponbl (HAOMIOEHUE, JKCIIEPUMEHT,
omnHcaHWe, H3MEpeHue, Kiaccuukaius, MOJSIMPOBAaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @.
Kpuxk.

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.
OTnuuue KUBBIX CUCTEM OT HEOPTAHUYECKON TPUPO/IBI.

CpoiicTBa OMocHCTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM: MOJICKYJIAPHBIM, KJICTOUHBIA, TKaHEBBIM, OPTraHU3MCHHBIM,
MOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTEOIICHOTHYCCKHIA ),
ouocdepHsbIit.

JemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPU3HAKU OKU3HW», «YPOBHH
OpraHHU3aluy KUBOU IPUPOIBD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTaB KJIETKHU. XMMHUYECKUE BJIEMEHTBI: MaKpPO3JIEMEHTBHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTke. l[lomnep:kanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHne 6€IKOB. AMUHOKHCIOTH — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMMBbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpPBI OETKOBOI MOJICKYJIBI (IEpPBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenKkoB. buonorumdeckue
(GyHKIIMH OEIKOB.

depmeHTHl — Ouosormueckue Karamuzatopbl. CrtpoeHume QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpatHas crnenuduyHoctb. Kodepmentsl. ButamuHbL
OTnuuust PepMEHTOB OT HEOPTAHUYECKUX KATATH3aTOPOB.

VYrineBoapl: MoHOcaxapuabsl (TJIOKO3a, pubo3a ©  JAe30KCHpr003a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiMcaxapubl (Kpaxmaln, TJIMKOIEH,
1eJUTI0NI03a). bronornyeckue pyHKITMM yrIeBOIOB.

Jlununel: Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
runpodoOHble cBoiicTBa. buonmornyeckue QyHkuuu aunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMIMTUIOB KaK UICTOYHUKOB SHEPTHUHU.



HykneunoBesie kucnorel: JIHK u PHK. Hykneoruasl — MoHOMEpHI
HyK1euHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JJHK. Crpoenune u dbyHkumuu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronmoruss — 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 MmeMOpana, Mosekysbl JJHK kak reneruueckuii ammapar,
CUCTEMa CHHTe3a Oerka.

Tunel KIETOK: 3yKapuOTHYEeCKas W mpokapuoThueckas. OcoOeHHOCTH
CTpoeHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTINYUSA PACTUTEIBHOMN, KUBOTHOM H
rpUOHOMN KIIETKHU.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, FJTMKOKAJUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouasl. OgHomemMOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJpUH, TUIacTUABL. [IponcxoxaeHne MUTOXOHIPUNA M IIAcTUI. 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 BELIECTB B KJIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneitnen, P. Bupxos,
k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Huarpammbr:  «PacnipeneneHrne XUMHYECKUMX JJIEMEHTOB B  HEXHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOAEY.

Tabmuupr u cxemsl: «lleproguyeckas TadIUIIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmentay, «Hykmennossie kucnotsl. JJHK», «Ctpoenue
Monekyinbl AT®», «CrpoeHue »>yKapuOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON  KJIeTKn», «CTpoeHue sapa KIETKW», «YTIIEBOABDY,
«JInmmaeny.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HaOMIOACHUHN, U3MEPECHHM, IKCIIEPUMEHTOB, MUKPOIPENapaThl PaCTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTUHYeCKUE padoThI:

Jlabopatopuast padota No 1. «M3yueHue KaTaquTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopuast pabora Ne 2. «M3yueHue CTpoeHHsI KIETOK PaCTEHUH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmeH BemecTB, WA METa00IM3M. ACCUMUIISIHS (TIJIACTHYECKUN OOMEH )
U JTUCCUMUWJIIAIUS (PHEPTeTUYECKU 0OMEH) — JIBE CTOPOHBI €AMHOTO MPOoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPTHH B MOHUMAHUU
MeTaboIr3Ma.

Tuner oOmena BemecTB: aBTOTPOHBIM u TeTepoTpodHbIi. Poib
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.



®ortocunTe3. CBeroBass u TemHOBas ¢a3bl (oTocuHTEe3a. Peakiuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 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.

Peakunm wmatpuuHoro cuHre3a. I'eHermueckas wuHbopmanms u JIHK.
Peanuzanus renernueckoi mHpopmanuu B KieTke. ['eHETHYECKUN KO U €ro
cBorictBa. TpaHckpuniusi — wMarpuuHblii cuHte3 PHK. Tpancnsuua -—
Oouocunte3 Oenka. Ortamnbl TpaHcisiinuu. KomupoBanue aMHHOKHCIOT. Pob
pubocom B OmocuHTE3€e OerKa.

Heknerounsie hopmbl ku3HU — BUpPYChI. MicTopust oTKpeiTHs BUpycoB (/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, /. N. UBanosckwuii, K. A. Tumupsizes.

TaOmuier 1 cxembl: «Turbl nuTanusy, «Metaboauzm», « MUTOXOHAPHUS,
«HepreTuyecKkuit 0OMeHy», «Xioporiact», «Potocuntesy, «Ctpoenne JJHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeThyecKuii
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA MUK 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 OPTaHU3MOB.

Kierounbiii MK, WM JKM3HCHHBIM MUK KIeTKH. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permmukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIONHBIA W TAaIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIBI.
[{utonornyeckue OCHOBBI PAa3MHOXKEHUS W HWHIUBUAYAIBHOTO PpPa3BUTHUS
OPTraHU3MOB.

Henenue knetku — Muto3. Ctaauu mutosa. [Iponecchl, npoucxoasiine Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO34.

[Iporpammupyemast rubesb KJISTKH — arorTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buwl
Oecrojioro  pa3MHOXKEHHS:  JeJICHHWE HaJBOE, TOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  PA3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAYCHUE JUISl CEJICKIINM.

[TonoBoe pa3zMHOXKEHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cranuu meiio3a. IIponeccel, mpoucxonsuiye Ha CTaausX Menosa.
IloBenenue xpomocoM B Menose. KpoccuHrosep. buonornyeckuit cmsbICi U
3HA4YEHUE MENo3a.



['ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKHN U snyHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30ui, SHIEKIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH 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 BETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BererarTuBHOE 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», <« JSliIekieTka MieKkonuraromero», «KapuokuHes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAs MOJENb-aNIUIMKaus «JleneHue KIeTKn»,
moaens JIHK, mozxens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTUYeCKHe padoThI:

JlaGoparopnas pa6ota Ne 3. «HabmoneHne MuTo3a B KJIETKaxX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHast padora No 4. «M3ydeHue CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOMpenaparaxj».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropus pasButus TreHEeTUKH. Ponb
IIUTOJIOTUM W IMOPHUOJIOTMM B CTAHOBJIECHUW Te€HETHKU. Bkiam poccuiickux u
3apyOeKHBIX ~ Y4YEHBIX B  pa3BUTUE TEHETUKH. MeToabl  T€HETUKHU
(TUOpPUIOJIOTUYECKUNM,  IUTOTCHETHUYECKHH,  MOJEKYJISIPHO-TEHETUYCCKUN).
OcHOBHbIE TEHETUYECKHE OHATUA. ['eHeTuUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOTUOPHUIHOE CKpEIIMBaHUE. 3aKOH €IUHO00pa3us THOPHIOB
MepBoro mnokojeHus. [IpaBwio JOMHUHMpPOBAHUS. 3aKOH paCILICIICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO  HACJCIOBAHMS
npu3HakoB. [[uToreHeTHYeCcKre OCHOBBI JUTHOPHUIIHOTO  CKPEIIUBAHUS.
AHanuzupytouiee CKpEIIUBAHUE. Hcnonb3oBaHue AHAJIU3UPYIOLIETO
CKpENIUBAHUS VISl ONIPEACIICHUS] TEHOTHUIIA OCOOH.

CuemieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HAacJEJOBAHUIO TE€HOB. HapylieHune cuerieHuss TreHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTU. | eHeTMUECKME KapThl.

I'eneruka nona. XpoMOCOMHOE OMNpeEIeHUE Mojaa. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBI. ['OMOraMeTHele W TeTepOorameTHbIe OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.



N3MeHUYHNBOCTSD. Buasl  M3MEHUYMBOCTH: HEHACJICICTBEHHAs U
HacleACTBeHHas. Poib cpeapl B HEHACIEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanMoHHBIN psj U
BapualMoHHass kKpuBas. Hopma peakuunm mnpusHaka. KomunuecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU U WX HOpMa peakiuu. CBoilcTBa MOAM(PUKAIIMOHHON
U3MEHYMBOCTHU.

HacneacTBenHnasi, Wi TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
U3MEHUMBOCTU. MyTallMoHHas W3MEHYMBOCTh. Kiaccudukanus MyTaluid:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTorTa ¥ NOPUYUHBI MYTALU.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PsJIOB B HACIEICTBEHHOMN
u3MeHunBoctu H. 1. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T'€HETHKHU
YeJoBeKa: re€HEaJOTUYECKUN, OJIM3HEIOBBIN, UTOT€HETUYECKUH,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTUIIA: OJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T'€HHBIC
00J1e3HM, OOJIE3HU C HACJIEICTBEHHOW MPEAPaCIIONIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTH4ecKMe M TeHepaTuBHbIe MyTalud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4ecKux Oose3Held. Meauko-reHeTHYeCKoe KOHCYJIbTUPOBaHUE. 3HAUCHUE
MEIULIUHCKOM TE€HETHUKH B TMPEAOTBPAICHUM U JICUEHHUH T'€HETUYECKHUX
3a00s1€BaHUH YeIIOBEKa.

JlemoHcTpanuu:

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

Tabmumet u cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHHE H  €TO0
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpuagHoe  CKperIrMBaHue,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmoaenucTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapThl pacTECHUH,
KUBOTHBIX U 4eJloBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HaCIEIOBaHMUs,
CUECIUIEHHOr0 ¢ Tmojom», «KapuoTumnbl 4YenoBeka M JKUBOTHBIX», «Buisl
M3MEHYMBOCTHY, «MonudukannonHas n3MeHIYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3MEHUUBOCTDY.

O6opynoBanue: MoJeau-anIuMKauu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Hemonmunoe momuHMpoBanue», «JluruOpuaHoe ckperntuBanuey, «llepexpéct
XpPOMOCOM», MUKPOCKOIN U MuKpompemapar «Jlpo3zoduna» (Hopma, MyTaruu
(bOpMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox moCeBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKUE padoThI:

Jlabopatopnas pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUAIIMOHHOTO Psifia U BapUALIMOHHOW KPUBOWY.

JlaGopartopHas pabota Ne 7. « AHanu3 Mytauuii y 1po30(uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass padora Ne 2. «CocraBieHne W aHAINA3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.



Cenekuus Kak HayKa U Mpouecc. 3apokKIACHUE CEIIEKINHA U JOMECTUKAIUS.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS U MHOTrooOpas3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMH PACTEHUMN U KUBOTHBIX. OIlEHKa dKCTEpbepa. BIN3KOpOACTBEHHOE
ckpeniuBanue — UHOpuauHr. Yucrtas nuHus. CKpelMBaHWE YUCTHIX JUHUU.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE MOJUILIONIOB. JIOCTHKEHUSI CEJIEKUMU PACTEHHM, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus kak oTpaciib MPOU3BOJICTBA. ['€eHHAs MHXKEeHepus. DTarmbl
co3nanusi pekomOunantHod JIHK wu TpaHcreHHsix opranuszmoB. Kierounas
uHxeHepus. Krnetounele KyJnbTypbl. MHUKpPOKIOHAIBHOE  Pa3MHOKEHHUE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHyeckue mpobiembl. MO — reHeTH4ecku
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

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

Tabmuubr u cxembl: kapta «lleHTpBI MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akameMuka
M. ®. lBanoBay, «Ilomummonaus», «O0bEKTH OMOTEXHOJIOTHNY, «KIIeTouHbIe
KyJbTYpbl W KIOHHMpOBaHUE», «KOHCTpyHpOBaHHE W TEPEHOC TI'EHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIUIONOB JUKUX (opM U
KyJbTYPHBIX COPTOB pacTeHui, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUS.

JlaGopaTopHble 1 NpakTHYeCKUe padoThI:

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

11 KITACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpennochlIkKu BO3HUKHOBEHHUS 3BOJIIOLMOHHON TEOPUHU. DBOIIOIMOHHAS
Teopusi U e€ MecTo B OMoJioruu. BiusiHue 3BONIIOIIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CunerenbctBa 3Bomonuu. [lameoHTonornyeckue: mociaea0BaTeIbHOCTh
MOSIBJICHHUS BUJOB B TMAJCOHTOJIOTUYECKOM JIETONMUCH, MEPEXOAHbIE (POPMBIL.
buoreorpaduueckue: cxoactBo u pasznuuue ¢dayH u GIOp MATEPUKOB U
OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOJICTBA M Pa3inyusi 3MOPHOHOB Pa3HbIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIE, aHATIOTHYHBIE,
pyIUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MONIEKYIIpHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHUX MyTeH y Bcex
OpTraHU3MOB.

OpomounoHHas Teopus Y. JlapBuHa. IIpennocbulku BO3HUKHOBEHHUS
JapBUHK3MA. J[BIDKYyIME CHUIIBI 3BOJIOLUMHU BHUIOB 1o [lapBuHy (M30BITOYHOE



pPa3MHOXKEHHE npu OTPaHUYEHHOCTH  PECYPCOB, HeompenenéHHas
M3MEHYUBOCTh, 00ph0Oa 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

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

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrkytire cuiibl ((paxTopbl) IBOJIIOLKMH BUAOB B IpUpoe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYUBOCTH. [lomynsiroHHbIe BOJHBI U Apend
reHoB. M30s1us 1 MUTpanus.

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

[Ipucnoco61eHHOCTh OPraHu3MOB Kak pe3yiabTaT 3BoJitonuH. [IpumMepsr
IPUCTIOCOOJICHN Yy OpraHn3MoB. ApoMoph03bl U UAHOATANITAIIUY.

Bun wu BupooOpazoBanme. Kpurepuu Buma. OcHOBHbIE (POpPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IKOJIOTHIECKOE.

MakposBomorusi.  dopmel  sBoMIONMU:  (rsieTHYECKas, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpaTuMocTh IBOTIOIUH.

IIpoucxoxnenune OT HECIENATN3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenranu3anusa. AJIanTUBHAS paJndalysl.
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 MHUpa Ha 3emiiey,
«3apoIbIIIK TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 60pbObI 3a
cymectBoBanue», «EctecTtBennbii  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTeHu», «MHoroob6paszue IIOpPOA KUBOTHBIX), «ITormynsauumy,
«MyTanmoHHas U3MEHYUBOCTBY, « ApoMopd o3y, «nnoaganramum», «O0mias
nereHepauus», «JBuxKymme cuiabl 3Bofonuny», «Kapra-cxema wapuipyTa
Iy TEIIECTBUS 4. [apBuHay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobmeHHocTh opraHu3MoBy», «l'eorpaduyeckoe BUI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBanue: KOJJIEKIHUS HACEKOMBIX C Pa3IUYHBIMU TUIIAMU OKPACKH,
HA0Op TUIOZIOB M CeMsIH, KoJuleKius «IIpruMepbl 3aluTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra mupa, KOJEKus «DOpMbl COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenaparel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLIILEB U
OKpacKH TeJa).

JlaGopaTopHble U NpaKTUHYeCKHEe PadoThI:

JlabopatopHnas padota Ne 1. «CpaBHeHHe BHUIIOB MO MOP(]OIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas padorta Ne 2. «OnrcaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4dHble OpPENCTABICHUSA O 3apOXKICHUHU *KU3HU. HaydHble rumnoressl
BO3HMKHOBEHHUS KW3HM Ha 3emiie: abWoreHe3 W MaHCHepMus. XHUMHYeCKas
ABONIOIMS. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB M3 HEOPTAaHUYCCKHUX.
OKCIEpUMEHTAIbHOE MOATBEPXKACHUE XUMUYECKOW »sBomtouun. HavanbHbie
sTanbl Ouonornueckoi sporonuu. [mmoreza PHK-mmpa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHUE MPOTOKJIETKU. [lepBhie KIeTku U ux
sBOJIONMS. DOPMUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



PazButHe xu3Hu Ha 3emuie 1o spaM u nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas Hpbl. Ilaneos3olickas spa u €€ mepuoAbl: KEeMOPHUHCKHH,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

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

KaiiHo3olickags »pa u €€ Tmepuojabl: IAJICOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KJIMMATa U T€0JOTHYECKUX IpoleccoB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBHOTO U KMBOTHOrO MHUpa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [ losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

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

OBoyIOIMA ~ 4YeNOBEKa.  AHTpPONOJIOrMST  Kak  Hayka.  Pa3Butue
NPEACTABICHUM O  IPOUCXOXKICHUM  4YeloBeKa. Meroapl  M3ydeHUs
aHTporniorene3a. (CxonctBa M pa3nuyusl  4YEJIOBEKA W YKUBOTHBIX.
CucreMaTHueCcKO€E NOJIOKEHUE 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 pacpOCTPAHEHMUS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYAUSL.

Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BPOIMEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJioMHAsi (9PKBATOpUANIbHAS), MOHTOJIOMHAS
(azuarcko-amepukanckasi). UepTbl MOpUCTIOCOOIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILIECTBOBAHUs. ENMHCTBO YEIIOBEYECKUX pac.
Kputuka pacusma.

JleMmoHcTpanuu:

[Toptpetsi: @. Pean, JI. Ilactrep, A. K. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmmiel U cxeMbl: «Bo3saukHoBeHne COJIHEUHOM cHCTeMBI», «Pa3Buthe
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS YEJIOBEKAa U UYETIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJCOHTOJIOTHYECKUX HAXOJOK TIPEIKOB
COBPEMEHHOTO 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFOAN», «HeI0BEeYECKUE pach».

O6opynoBanne: Mymspku — «[Ipoucxoxnenne  denoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAepTallblla, KPOMaHbOHIIA), CIEHKHU HIH
M300paKEeHHsI KAMEHHBIX OPYJUH TMEPBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIIEPHI,
pyoOuna, ckpebna), TeoXpOHOJOTUYECKass TaOnuma, KoJeKuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHMA
Y ’KUBOTHBIX B KOJIJICKITUSX).

DKCKypcHsi «DBOJIOLHS OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbII WIN KPaeBEAUYECKUI My3€el).

Tema 3. Opranu3Mbl 1 OKPYKAKOLIAsA cpeaa.

DKOJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl JKOJOrud. MeTobl
AKOJIOTUYECKUX UCCIEI0BAHUN. DKOJIOrMYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YEJI0BEKA.



Cpenbl oOUTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
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  daktopel. Buabl  OMOTHYECKHMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. [lapazutusm,
KOOTepalus, MyTyalnu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO).
AMeHcanmu3M, HEWTpaiu3M. 3HaueHUE OWOTHYECKUX B3aUMOJCUCTBUUN st
CYILIECTBOBAHMS OPTAaHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU mMOnyisiiiui. (OCHOBHBIE IOKa3aTelu
MOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTH, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOIMYJISIIIUN 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 padoThl:

JlabopatopHast pabota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUIA
U3 pa3HBIX MECT OOUTaAHHS.

JlaGoparopuas pabora Ne 4. «BnusHue cBera Ha POCT W Pa3BUTHE
YEPEHKOB KOJICYCa.

[Ipaktuueckas padora Ne 2. «[loacuér TJIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUI.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBI.

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

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI JIKOCUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB u TOTOK JHEPTrUU B
skocucreMe. Tpoduueckue (MUIEBbIE) YPOBHU dKOCHCTEMBI. [IuieBsie enu u
cetu. OCHOBHBIE TIOKa3aTeIM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHUE THUPAMHJIBI: TPOIYKIIUN, YUCICHHOCTH, OnMoMacchl. CBOMCTBA
AKOCHUCTEM: YCTOMUMUBOCTh, CaMOperyJisiiusi, pa3sutue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKocHUCTEMA
XBOMHOTO WJI ITUPOKOJIUCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (axrop ycroiumBocTH 3KOCHUCTeM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIle.

VYuenue B. . Bepranckoro o 6uoctepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemecTBo u ero pyHkiuu. OcoberHHocTn Ouochepsl Kak
IJI00abHONM JKOCUCTEMBI. Jl[MHaAMHYEeCKOoe paBHOBECHE W OOpaTHasl CBsI3b B
ounocdepe.

KpyroBopotbl BemecTB u OWOTCOXMMHUYECKHE IHUKJIBI AJIEMEHTOB
(yrmnepona, azora). 30HaIBHOCTH OMOChephbl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTEHHbIE HU3MEHEHHUS B
ouochepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyimiectBoBaHMEe ~ MPUPOALI M YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoiumBoctd  Ouocdeprl. OcHoBa
PalMOHAIIBHOTO YTIPABIICHUS MPUPOAHBIMU PECypcaMu M UX HCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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

Tabnuupl u cxembl: «IlumieBrie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu muranusy, «IKoNOrMUecKas MUPAMUJIAY,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  Jiecay,
«JKocucTeMa XBOWHOro Jeca», «buoleHo3 BomOEMa», «ATPOLIEHO3Y,
«IIpumepHbIe aHTPONOTEHHBIE BO3JEHCTBUS Ha Mpupoay», «BaxHeimme
MCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX BOi», «llouBa — BaxkHeiias
coctaBsitonas  Ouocdepbr», «DakTopbl Jerpajganudd mouBy», «llapHUKOBBIM
abdext», «DakTopbl PaAMOAKTUBHOTO 3arpssHeHuss Ouocheprb», «OOmas
cTpyKkTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: MoieTb-anTuIMKanusa « TunuyHeie OMOLIEHO3bIY, repoapuii
«PactutenbHble  cooOmiecTBa», koiekuun — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIMH
pacTeHUN U >KUBOTHBIX, IPUHAIICKAIINE K PA3HBIM JKOJOTUYECKUM TpyTIam
omHoro Buma, Kpacmas xkuura Poccuiickoii ®enepanun, HU300paKeHUs
OXpaHsEeMbIX BUJIOB pacTeHum u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHUSA IIPOI'PAMMbBI 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 JTUYHOCTHBIX pe3yJIbTATOB OCBOEHUS mpeameTa «buonorus»
BBIJICJICHBI  CJIEAYIOIIME  COCTaBISIONIME:  OCO3HAHME  OOYYaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPEIEICHUI0, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OMOJIOTHH, 1IeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUNA  Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTH OOYYaroOIIMXCs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, TMPUCYIIMMHU CHUCTEME OHOJOTUYECKOrO O0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «BHOJOTHS» JOCTUTAIOTCA
B €JMHCTBE y4eOHOM M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIBTYPHBIMH, HCTOPUUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHATHIMHU B OOIIIECTBE MPAaBUJIAMU U
HOpMaMH  TIOBEJACHUS M  CIOCOOCTBYIOT  MpoOIeccaM  CaMOIIO3HaHUS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEW MO3ULIMKM JTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY M MPABOMNOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHUIO0, B3aMMHOTO YBa)KEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HaCI€IUI0 W TpagulusM MHOTOHAIMOHAJIBLHOIO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUW, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IPOIECCe
peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATENIbHOWU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WUIUM  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHUICKOTO 00IIECTBAa;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESATEIbHOCTU IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33144, BHIMIOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OINPEAENATh COOCTBEHHYIO IO3WMLHUIO [0 OTHOLIEHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBICHSITH €€;



YMEHHUE YYUTHIBATh B CBOUX JIEUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIOACH C pa3HbIMU YOKIECHUSIMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENOBATENbLCKUX 3a/lad, YBAKUTEIbHOTO
OTHOLIEHUS! K MHEHMIO OIMOHEHTOB MpPH OOCYXKIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHUICKOMN IPaXKIaHCKOMN UIEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUSA K CBOEMY HapoJay, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoiu, ropmoctu 3a cBOM Kpail, cBOXO PoauHy, CBOW S3BIK U KYJIBTYDY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 K TaMITHUKAM
IPUPOJIbI, NTOCTHKEHUAM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
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 yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO U 3amurte OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

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

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

MMOHMMAaHUE SMOIMOHAJIBLHOIO BO3JCUCTBUSL JKUBOM NPUPOABI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPAKEHHUIO B Pa3HBIX BUAAX MUCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

5) ¢pusuveckoro Bocnuranus, GopmMHUpoOBaHHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOTO 0JIaronoJIyuns:

MOHUMAHUE W peau3amus 3J0pPOBOr0 M 0e30MacHOro o0pasza KU3HH
(3mopoBoe  TMTaHWE, COOJIOJEHWE TUTHCHHYECKUX TPaBWI U  HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATAW W OTAbIXA, pEryJspHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TMPaBWI HWHJUBUAYAIBHOTO M KOJJIEKTUBHOIO
0e30macHOr0 TOBEJCHUS B CUTYyaIUAX, YTPOKAIOIMIMX 370POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIOOHE;



TOTOBHOCTHh K AQKTUBHOU JEATEILHOCTH TEXHOJOTMYECKON M COIMATILHOU
HaINpaBJIECHHOCTH, COCOOHOCTH WHUIMAPOBATh, MIJIAHUPOBATH u
CaMOCTOSITEJIBHO BBIMIOJIHATH TaKyIO ACATEIIbHOCTD;

UHTEpEC K pa3IuyHbiM cdepaM MNpodhecCHOHANTBHON AeATEeIbHOCTH,
yYMEHHE COBEPIIIATh OCO3HAHHBIN BBHIOOp OyayIiel Mpodheccuu U pean30BbIBATh
cOOCTBEHHBIE KU3HEHHBIC IJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMI0 U CcaMOOOpa3OBaHHIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11e71eco00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HUCTOYHHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJIOTHYECKOW KYJIBTYpHI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OIIEHKM HMX BO3MOXKHBIX TIOCICICTBUNA JIA
OKpYXKaroIIeH Cpeibl;

OCO3HaHME TJI00AIBHOTO XapakTepa HKOJOTHUUECKUX MPOoOJeM U MyTel Ux
peleHus;

CIIOCOOHOCTh HKCIIOJIb30BaTh IMPUOOPETaeMble TPH H3YYCHUU OHOJIOTHH
3HAHUSA W YMEHHUS IIPU PEIICHWH IPOOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIIOICHUE TIpaBUJ  TMOBEACHUS B  IPHUPOJE,
HaNpaBJCHHBIX Ha COXPaHECHHE PAaBHOBECHS B AKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE ACHUCTBUN, MNPUHOCAIIMX BpeJ OKPYKAIOLIEH
IPUPOJIHOM CpeJie, yMEHHE TPOTHO3UPOBATh HEOJArONMPHUATHBIC SKOJIOTHICCKHE
MOCJICJICTBUSA MPEANPUHUMAEMbIX JEHCTBUNA U IPEAOTBPAILATh UX;

HaJIMYUE€ PA3BUTOTO  HAKOJIOTMYECKOTO  MBIIUICHUS, HKOJOTHYECKON
KYJBTYpBI, OINbITA ACATCIBHOCTH JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAITBHOU
MpPaKTUKE, TOTOBHOCTM K YYacTHIO B IIPAKTUYECKOM  JIESITEILHOCTH
AKOJIOTHUYECKON HANpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOMN MPAaKTUKHU, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOErO0 MECTa B IOJHKYJIHTYPHOM
MHUPE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M UMUTATENICKON KYJIBTYPhl KaK CpPEACTBa
B3aUMOJICUCTBUS MEXKY JIFOAbMU U NMO3HAHUS MUPA;

MOHMMaHuEe crenu@uKu OUOJOTHU KaK HAayKH, OCO3HaHUs €€ poJid B
(GbopMHUpPOBAHNY PAMOHATEHOTO HAYYHOTO MBIIIJICHUS, CO3aHUH IIEIOCTHOTO
MIPEACTABICHHS] 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
oO1ecTBa, B MO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH IPoOJIeM
COXpaHEHMs TIPHUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINH
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOIEMBbI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TJIOOAIBHBIX AKOJIOTHIECKUX MPOOIeM
u obecredyeHWs Tepexoja K YCTOWYMBOMY DAa3BHUTHIO, PAIlMOHAIBHOMY
MCIIOJIH30BAHUIO TPUPOHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTHMUYECKUX 3HAHUU B MEJAX
MOBBINICHUS] OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIMOHAJIBHOM  TIPAMOTHOCTH  oOOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHur OUOJIOTHY;

NOHMMaHUE  CYHUIHOCTHM  METOJOB  T[O3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUX;

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

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEepPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUHM MO OMOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yidbTaThl ~ OCBOCHHUSI  Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAUYUMbIE M1 (OPMUPOBAHUS MHUPOBO33PECHUS
oOydJaromuxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIE
MOHATHS, OTPaXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEeMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAY4YHBIM (aKT, MPUHIIUI, TUTOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaJIbHBbICE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIC), 00€CIICUNBAIOIINE
dbopmupoBanre (PyHKIIMOHATBHON T'PAaMOTHOCTH M COLIMAJIbHON KOMIIETEHIIUU
0o0yJarommxcsi, CHOCOOHOCTh OOYYalIIMXCS  HCIOJIB30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3yabTaThl OCBOCHUS MPOTPAMMBI CPETHEro OOIIEro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSTENIbHO  (popMyNIHUpoBaTh H  aKTyaIM3upoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIh30BaTh MPU OCBOCHUU 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanuza, cuHTE3a, CpaBHEHWS, Kiaccuduranuu, 000OIIEHUS), PAaCKPHIBATH
CMBICJI OHMOJIOTMUECKHX TOHATUH (BBIIEIATh WX XapakTEepHbIC MPHU3HAKH,
yCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH ),

OTIpeNeNATh 1€ NESTeIIbHOCTH, 3a/JaBasi MapaMeTpbl U KPUTEPUH HUX
JOCTIDKEHUS, COOTHOCHTH PE3yJbTaThl JCSATEIBHOCTA C TOCTaBICHHBIMHU
[ETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (HAKTOB W
SBJICHUH KUBOU IPUPOJIBIL;

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICITYKTUBHBIC, TIO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHUS B PAaCCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,



NPUMEHATh  CXEMHO-MOJICIbHBIE  CpPEACTBAa  JJS  TPEACTABJICHUS
CYIICCTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKke TMPOTUBOPEUMH PA3HOIO pPOJA, BBIABICHHBIX B  Pa3IMYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

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

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
pE3yNIbTATOB IIEJISIM, OLIEHUBATH PUCKH MTOCIICICTBUH IEATEIHHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS

BJIaJIeTh  HaBBIKAMH  Y4eOHO-HCCJICNOBATEIILCKOW M MPOCKTHOU
JCSATCIIBHOCTH, HaBBIKAMHM  pa3pemieHusi MpodiieM, CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKIX
3a/1a4, TPUMCHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIOJB30BaTh PA3IMYHBIC BHIIbI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUS, €r0 HMHTEPIpEeTaIllui, NMpeoOpa3oBaHUI0 W MPUMEHCHHIO B YYEOHBIX
CUTYaIUSAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

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

CTaBUTh M (OPMYyJIHUPOBATh COOCTBEHHBIC 3a7add B 0OOpa30BaTEIHLHOU
JCATCIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W W aKTyaJHM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelbCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPUU PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISITh ICJICHAIIPABJICHHBIN IMOMCK MEPEHOCa CPEJICTB U CIIOCOO0B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

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

YMETh HHTETPHUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC UCH, ITPE/JIaraTh OPUTHHAIBHBIC IOAXO/IbI ¥ PEIICHHSI,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHMKAX WHpopMamuu (TeKCTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJIOTHUYECKHUX
CJIOBapsX M CHPABOYHHKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B HHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (OPM IPEACTABICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
orbope Owosnormdyeckoil wuHOpMaAIMU, HEOOXOMMMOW [JIsi  BBITIOJHCHUS
y4eOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HCIOJB30BaHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpMY TpeCTaBICHUS
Oouosiorndecko uHGOpPMAIUU (CXeMbl, TpadHKd, JTUarpaMMbl, TaOJIHUIIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (U3MUECKHE U
MaTEMaTUYECKUE 3HAKU M CUMBOJIbI, (DOPMYIIbI, a00peBUATypy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPEoOpa3oBBIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

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

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHUKAIlMM BO BceX cdepax KU3HH, aKTHUBHO
y4acTBOBAaTh B JIMAJIOT€ WMJIM JTUCKYCCHUU IO CYHIECTBY OOCYXIaeMOW TEMBbI
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTIACOBAHHOCTD
MO3UIMN APYTUX YYaCTHUKOB IUAJIOTA WU TUCKYCCHH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpEeHUsl JAPYruX JIOJed, TPOSBIATh YBaXUTEIBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHUMAaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
UHIAUBUIYaIbHOM  pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS TPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)KJI0TO YJieHA KOJUICKTHBA,;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPAWHHUPOBATDH JICMCTBUS MO €€ JOCTHIKEHHIO: COCTABJISATH IUIAH JICUCTBUU,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa M KAXKIOTO YYaCTHHKA KOMAHJIbI B
oO1uit pe3yabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TO3UIMU HOBH3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIOBEJICHWE B PAa3IMYHBIX
CUTYaIHSIX, TTPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OWOJOTHYECKHE 3HAHUS IS BBISIBICHHUS MPOOJIEM M WX
peIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMPATh HA OCHOBE OWMOJOTMYECKUX 3HAHUMW II€JIEBBIC M CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEIbBHO  OCYIIECTBIATh  IO3HABATEIbHYIO  JIESITEIBHOCTD,
BBISIBJISITH TMPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3aJa4M B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

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

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsATb paMKh  y4eOHOro TpeJaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO M IPOSIBICHUIO IIUPOKOH SPYAUIIUUA B
pa3HBIX 00JIACTSAX 3HAHWM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

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

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOIIECCOB, MX pE3yJbTAaTOB U
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PedICKCUU JIJIs OIICHKH CUTYaIluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTMX MpPH aHAIU3€ pPe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsI U APYIrUX:

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTBl JPYTMX MpPH aHAIU3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue s y4eOHOro mpeaMmeTa
«buonorus» Hay4yHble 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHII MO OCBOEHHIO,
UHTEpOpeTaliui W TNpeoOpa3OoBaHHWIO 3HAHUMW, BHJBI JESITEIBHOCTH IO
MOJIyYCHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHWN B Pa3IUYHBIX YYCOHBIX
CUTyallMsiX, a TaKK€ B PEATbHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
Oouonorueii. B mporpamMme mpeaMeTHbIE Pe3yNIbTaThl MPEICTABIEHBI 10 TOAaM
oOy4eHwusI.

[IpenmeTHbIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHUI O MECTe M POJU OWUOJOTHMH B CHCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPa W HAYYHOTO MHPOBO33PEHHUSA, O BKIAJIE
POCCHICKHX ® 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pPa3BUTHE OWOJIOTHH,
(YHKIIMOHAJIBHON TPAMOTHOCTH Y€JI0BEKa JIJIsl PEIICHUS )KU3HEHHBIX 3a71a4;



YMEHHUE PacKpbIBaTh COAEp>KaHUE OMOJIOTUYECKUX TEPMHUHOB U TOHSITHIA:
KU3Hb, KJIETKa, OpraHu3M, Meraboyn3m (0OMEH BEHIECTB W MpeBpalicHue
SHEPruu), roMeocTa3 (camoperyssius), YpPOBHEBas OpraHu3alis >KUBBIX
CUCTEM, CaMOBOCITPOU3BEIECHUE (penipoyKius), HACJIEJCTBEHHOCTb,
U3MEHYUBOCTbD, POCT U PA3BUTHE;

yMEHUE Wu31aratb OWUOJOTMYECKHEe TEeOpuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAs, ILIEHTpajbHasi JOTMa MOJEKYJISpHOM Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydeHus (0 1ieHTpax MHOTO00Opa3us U
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
TPaHULbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

yMEHHE BJIa/I€Th METOJJaMU HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
Y OTIIMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJIICHUI, OpraHu3alus U MpOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJBI)KCHHUE  THUIIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
pEe3yJbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATHI, TEOPUN U 3aKOHOB, YMEHUE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATH CYIIECTBEHHbBIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILIEHUS YHEPTUHU B KIIETKe, (DOTOCHHTE3A,
IUTACTHYECKOTO M JIHEPreTUYecCKOro OOMEeHa, XeMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOJJOTBOPEHUS, PA3MHOXKECHUS, HWHIMBUAYAJIBHOTO PAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MIPUMEHSTH MOJIYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUS ITPAKTUUECKUX PEIICHUM B IOBCEHEBHOMN
KU3HU C TEJIbI0 o0ecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXAIOIUX JIIOJIeH, COOI0O/IeHUss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIllel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHKEHUHW COBPEMEHHON OMOJIOTMH M OMOTEXHOJIOTHH JJIs PallMOHAIBLHOTO
PUPOJIONIOIB30BAHUS;

YMEHHUE pellaTh >3JIEMEHTapHbIE TE€HETUYECKUE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKPEIMBAHKE, CIETJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS IJIs TIPEICKA3AHMS HACJICIOBAHUS MPU3HAKOB Y
OpraHu3MOB;

YMEHUE BBIMOIHATH Ja0OPATOPHBIE W MPaKTHUYECKHE PabOThI, COOTIOIATh
npaBuia npu pabore ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HWHGOpMAIMK, HAYIHO-
MOMYJISIPHBIE MaTEPHUabl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEIOBaHUMN B
OMOJIOTH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000mmast OuWoNOTHYEecKyr0 HWH(MOpMAIUMI0O U3 HECKOIbKHX HCTOYHHKOB,
IPaMOTHO MCTIOJL30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TpeaMeTa «buonorus» 6 11
KJacce TIOJKHBI OTPaXaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWK O MECT€ W pOJIM OWOJOTHH B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHWUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJe
POCCHICKHX ® 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a71a4;



YMEHHUE PacCKpbIBaTh COAEpKaHUE OMOJIOTHYECKUX TEPMUHOB U TOHSITHIL:
BUJI, TOMyJsUMs, TEHODOH, OBOIIOLMS, JBIKYIIHME CWIBl ((PaKTOPHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYILICHTHI,
LEeNU MTUTaHUs, YKOJIOTHYecKasi MupamMuia, OuoreoreHos, onocdepa;

yMEHHUE u3JiaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpreBoro cxoactBa K. M. Bapa, uepenoBanus TiiaBHbIX HalpaBICHUNA U
nyteit sBomonnu A. H. CeBepiioBa, yuenust o 6mocdepe B. 1. BepHanuckoro),
ONpeeNsaTh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHUE BJIa/IeTh METOJJaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHHUE
U OIKMCAHME KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUM, OPraHu3alvs U MPOBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA, BBIIBIKEHHUE  THUIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
PE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACIATH CYHIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTH IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTMYECKUX (AKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB H TIOTOKAa OJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BCILIECTB M OMOreOXMMHUYECKUX ITUKIIOB B Onocdepe;

yMEHUE TPUMEHSTH MOJIYYCHHBIC 3HAHUS TSI OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHS IPAKTUYECKUX PELICHUHN B IOBCEIHEBHOU
KU3HU C TeJIbI0 o0ecredeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBBS
OKPYXKAIOIIUX JIIOJIeH, COONI0/IeHHss HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalollel MPUPOTHOMN cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ouonoruu IS paLMOHAIBHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MTepEHOCAa BEIIECTB ¥ SHEPTHH B DKOCHCTeMax (I[eNU MTUTaHus);

YMEHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOTIOIATh
mpaBuja npu paboTre ¢ yueOHBIM U Ta00PaTOPHBIM 000PYIOBaAHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAINK, HAYIHO-
MOMYJISIPHBIE ~ MaTepuaibl), pPacCMaTPUBATHh TJIOOATBHBIC IKOJIOTHUYCCKUE
MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIIEHUIO K HUM COOCTBECHHYIO
MTO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001masi OMONOTHYECKYyI0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO WCIIOJIb30BaTh MTOHSTUHHBIN amnmapar OHMoOTHN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe Koan4yecTBO 4acoB
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero oOpa3oBaTe/ibHbIE pecypchl
n MporpaMmMabl padoThbI padoThbI
bubmnoreka IIOK
L brosorust kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
5 ’KuBbIe CHCTEMEBI U UX 1 bubmnoreka IIOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHYECKUH COCTaB U 8 1 bubmnoreka IIOK
CTPOECHUE KJIETKU https://m.edso00.ru/7f41c292
4 JKuznenesaTeabHOCTh 6 bubnuorexa [IOK
KJIETKHU https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U
5 N 5 1 bu6nuorexa [IOK
FHBIALY https://m.edsoo.ru/7f41¢c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE M
6 W3MEHYHUBOCTD 8 1.5 bubmorexa HOK
' https://m.edsoo.ru/7f41¢c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bubnunorexa LIOK
8 P
C3CPBHOE BpEMA 1 https://m.edsoo.ru/7f41¢292
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 KITACC

HaumeHoBaHUe KoauvecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
nporpamMmbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuorexa [JOK
Oomoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHME 1
2 a3BUTHE KU3HU 9 0.5 bubmorexa HOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emuie
Opranusmsl u
3 OKDVIKAIOLIAS 5 1 bubmuorexa [JOK
PYRAIOH https://m.edsoo.ru/7f41cc74
cpena
CooOmecTBa 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

[TPO'PAMME



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
Ne Koan4yecTBO 4acoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTtpoJbHbie IIpakTuyeckune
Beero H3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
bubmnoreka IIOK
B https://m.edso0.ru/863e612
HOJIOTUS B CHCTEME 1 5
HayK Https://m.edsoo.ru/863e632
a
MeToapl TO3HAHUS
YKUBOU IIPUPOJBL.
[IpakTuueckas padora Ne
bu6nunorexa [IOK
1 «cnonp3oBanue
1 0.5 https://m.edso0.ru/863e612
pa3IMYHBIX METO/OB IPU "
H3Y4YEHUU B
OMOJIOTUYECKUX
00BEKTOBY
bu6nuorexa [IOK
buonornyeckue cUCTEMEI,
1 https://m.edso0.ru/863e656
MPOIIECCHI U UX U3YUYCHUE 4
XUMUYECKUI COCTaB but6mmorekxa [IOK
kiaeTku. Boga u 1 https://m.edsoo0.ru/863e674

MHHCPAJIBHBIC COJIN

€



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

beaku. CoctaB u

bubnunorexa LIOK

5 https://m.eds00.ru/863e6b7
CTpOeHHUE OEIKOB )
DepMEHTBI —
OMOJIOTUYECKHE
KaTaJlu3aTopPHI.
JlaGoparopHnas padota Ne bubmmoreka [JOK
6 1 «3yuenue 0.5 https://m.eds00.ru/863e6b7
KaTJIMTUYECKOU 2
AKTUBHOCTH (PEPMEHTOB
(Ha mpumepe aMusa3bl
WJTU KaTajasbl)»
bubnuorexa [JOK
7 YraeBoasl. JIumuasr https://m.eds00.ru/863e687
0
bu6nuorexa [IOK
8 HyrkrentosbIe KHCIOTE. https://m.eds00.ru/863e6d5
ATD
c
Hcropus u meToabl bubmuoreka [JOK
9 U3y4YeHUs KIIETKHU. https://m.edsoo.ru/863e6e8
Knerounas teopus 8
10 Knerka kak nenoctHas
KUBasI cCUCTEMa
Crpoenue bubnuotexa [JOK
11 AYKApUOTUYECKON 05 https://m.eds00.ru/863e6ff0

kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue

https://m.edso00.ru/863e716
c



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

CTPOCHHS KJIIETOK
pacTeHui, )KUBOTHBIX,
rpu0oB U OaKTepuit 1o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpernaparax u ux
OTIMCAHUE)»

OOMEH BELLECTB WU

bubmuorexa [IOK

12 https://m.eds00.ru/863e766
MeTaboIr3M c
DOTOCHHTES. bubmuorexa [IOK
13 https://m.edso00.ru/863e7c9
XeMOCHHTE3 8
. bu6mmoteka IIOK
14 Dueprerueckuii 0bmen https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN ITUKI
KJICTKH. J[eeHne KIeTKH.
Murto3. JIabopaTopHast
paborta Ne 3 bubnmnoreka [JOK
15 «Habnromenne MuTo3a B 05 https://m.edso0.ru/863e7dc
KJIETKAaX KOHYUKA 4
KOpeIIKa JJyKa Ha
TOTOBBIX
MUKpOTpernaparax»»
buocunTes Oenka. bubnmnorexa LIOK
16 Peakuust MmatpuaHoro https://m.eds00.ru/863e796

CHHTC3a

e



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

bubnunorexa LIOK

Tpancasuus —
17 https://m.edso0.ru/863e796
OnocuHres Oenka .
Hexnerounsie popmbl Bubmorexa LIOK
18 https://m.edso0.ru/863e754
KU3HH — BUPYCHI 0
bubnunorexa LIOK
o https://m.edsoo0.ru/863e81b
19 OpPMBI Pa3MHOKEHUS 6
OpTaHi3MoB https://m.edsoo0.ru/863e831
e
. bu6mmoteka IIOK
2 M
0 enos https://m.edsoo.ru/863e7f4a
OOpazoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
OntogoTBOpEHHE.
JIaGoparopHas paboTa Ne bubmorexa I[JOK
21 h 0.5 https://m.edso0.ru/863e81b
4 «3yueHue cTpoeHUs 5
IMOJIOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenapaTax»
bu6nunorexa [IOK
NupuBunyansHOE
22 https://m.edso0.ru/863e843
pa3BUTHE OPTAaHU3MOB 5
I'eneTnka — Hayka o
K bubnmnorexa LIOK
23 HACJIEACTBEHHOCTH U

U3MCHYUBOCTHU

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTH

HacJIeI0BaHUs bubnuotexa [JOK
24 MIPU3HAKOB. https://m.eds00.ru/863e887
Mounoru6puanoe 8
CKpeIMBaHHE
UTHOpHUIHOE
A P but6mmoreka [IOK
CKpeliuBaHue. 3aKoH
25 https://m.edso0.ru/863e89a
HE3aBHCHUMOI'0 4
HacJIeI0BaHMS IPU3HAKOB B
CueneHnHoe
HacJIeIOBaHUE
MIPU3HAKOB.
JlaboparopHas pabota Ne
5 «M3yuenue bubnmnorexka HOK
26 | pe3ympTaToB 0.5 https://m.eds00.ru/863e8c6
MOHOTHOPHIHOTO U 0
TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30¢UIIBl HAa TOTOBBIX
MHUKpOTpernaparax»»
I'eneTunka mnosma.
bu6nuorexa [IOK
Hacnenosanue
27 https://m.edso00.ru/863e8c6
MIPU3HAKOB, CIIETINICHHBIX 0
C TI0JIOM =
M3MeHINBOCTS. Bu6 OK
28 HenacnencrBennas 0.5 nosmotexa I

N3MCHYHBOCTD.

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



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

JlaboparopHas pabota Ne
6. 3yuenue

MO (PUKATIOHHON
WU3MEHYHUBOCTH,
IIOCTPOEHHE
BapHUaLlMOHHOTO psiAa U
BAPUALIMOHHON KPUBON»

Hacnencreennast
W3MEHYHUBOCTbD.
JlaboparopHas pabota Ne

bubnuorexa [JOK

29
7. «AHanu3 MyTaluun y 05 https://m.edsoo.ru/863e8efe
O30 HIIBI HA TOTOBBIX
MUKpOTIperiapaTax
bubmuorexa [JOK
30 I'enetuka yenoBeka https://m.edso00.ru/863e8d7
8
PesepBHbIii yPOK.
O60061eHue o Teme
31 «HacnencTBeHHOCTh |
HU3MEHYUBOCTh
OpPTaHHU3MOB»
bu6nunorexa [IOK
Cenexuus Kak HayKa 1
32 https://m.edso00.ru/863e921
mpoiecc 4
MeToabl U JOCTUKEHUS but6mmorekxa [IOK
33 CEJIEKIIMM PaCTEHU U https://m.eds00.ru/863e921

JKHUBOTHBIX

4



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

5 bubnunorexa LIOK
HOTEXHOJIOTUSA KaK
34 1 https://m.edso00.ru/863e933
OTpaciib IPOU3BOJICTBA 5
OBUIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



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

11 KITACC

Ne KoanuectBo yacon
DJIEeKTPOHHbBIE
Hara uudgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3yYeHusi o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
DBOJIIONHS U METOJIBI €€ bubmorexa [JOK
1 B 1 05.09.2023 | https://m.edsoo.ru/363ea20
W3Y4YCHUS o
Ucropus pazsutus bubnuorexa [JOK
2 MIPEJICTaBICHHH 00 1 12.09.2023 https://m.eds00.ru/863e957
3BOJIIOIUN 0
bubmunorexa [JOK
3 MHUKPOIBOITFOIHS 1 19.09.2023 https://m.eds00.ru/863e9cl
€
ITomyAuus kak
JJIeMEHTapHasi €IUHUIA
BHUJIa U 3BOJIOIUH. bu6mmoreka [IOK
4 JIaGoparopHas paboTa Ne 1 0.5 26.09.2023 https://m.edsoo.ru/863e99c
1 «CpaBHeHHE BHIOB IO 6
MOP(OJIOTHIECKOMY
KPUTEPHIO»
JIBroKy1pe CUIIbl bu6mmorexa [IOK
5 (3meMeHTapHBIC 1 03.10.2023 https://m.edsoo.ru/863e9da
(aKkTOpbI) IBOIIOIIUH 4
6 EcrecTBeHHbIi 0TOOp U 1 10.10.2023 bubnuorexa [IOK



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

ero (opmal

https://m.edso0.ru/863e9ed
0

Pe3ynbTaTel 3BOMIOLMY:

MPUCTIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHueE.
JlaGopaTopHas padota Ne bubmorexa LHOK
7 B 0.5 17.10.2023 https://m.edsoo.ru/863e9fd
2 «Onucanue o
MIPUCIIOCOOJIECHHOCTH -
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hanpasnenus u nmytu bubmorexa LIOK
8 P vt 24.10.2023 https://m.edso00.ru/863e9cl
MaKpO3BOITIOIIUU o
9 HeoGpatumocts 07.11.2023
ABOJTIOIIUA
10 Uctopus )KITI.SHI/I Ha 3emie 14.11.2023
Y METOJIbI €€ U3yUeHus
I'unoTessl bu6mmoreka [JOK
11 | npoucXOoXIEHHS KU3HH 21.11.2023 https://m.edsoo.ru/863ea5a
Ha 3emiie 6
PasButHe xnu3HH Ha bu6mmoreka [JOK
12 | 3ewmue mo spam u 28.11.2023 https://m.edsoo.ru/863ea6b
rnepuoaam €
13 OCHOBHBIC 3TaITbI 05 05.12.2023 bubmuorexa [JOK

DBOJTIOIUHN

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

PacTUTENBHOTO U
YKUBOTHOTO MHpa.

[IpakTrueckas padota No

1 «M3yuyenue
MCKOIMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHASIX )

(@]

CoBpeMeHHas cucTema

bubmuorexa [JOK

14 12.12.2023 https://m.edsoo.ru/863ea48
OpPraHUYECKOTO MHpPa o
DBOJTIOLHS YETIOBEKA bubmorexa [JOK

15 19.12.2023 https://m.edsoo.ru/863eac2
(anTpomorenes) c
JIBMOKyIIHE CHJITBI bubnnoreka [JOK

16 | (dakropsl) 26.12.2023 https://m.edsoo.ru/863ead4
aHTpOTOreHe3a 4

17 OCHOBHBIC CTaAUHU 09.01.2024
IBOJTIOIMH YEIIOBEKA
UYenoBeueckue pacel v bubnnoreka [JOK

18 | mpupoxaHbIe ananTaUA 16.01.2024 https://m.edsoo.ru/863eaea
4eJIOBEKa 2
PesepBHbIii ypOK.
O6001menue Mo Teme

19 «Bo3HUKHOBEHHE U 23.01.2024
pa3BHTHE KU3HU HA
3emie»

20 | Dxoiorus Kak Hayka 30.01.2024



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

Cpenpl oOuTaHus u

bubmuoreka [JOK

21 IKOJIOrUYecKue HakTopbl 06.02.2024 https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
JlaboparopHas pabota Ne
3. «Mopdonoruueckue
O0COOCHHOCTH PaCTCHHIA
U3 Pa3HBIX MECT bubmorexa [JOK
22 0.5 13.02.2024 https://m.eds00.ru/863eb10
oOHUTaHHS. o
JlaboparopHas pabota Ne -
4. «BrnusiHue cBeTa Ha
POCT U pa3BUTHE
YePEHKOB KOJICYCa
bubmunorexa [JOK
23 | buorndeckue paxTopsl 20.02.2024 https://m.edsoo.ru/863eb34
8
DKOJIOTHYECKHUE
XapaKTEPUCTHKH
TIOTTYJISIITHH.
24 | Tlpaktuueckas pabora Ne 0.5 27.02.2024
2 «[loacuér mmoTHOCTH
MTONYJIALMN pa3HBIX
BHJIOB PaCTECHUIN»
Coo0riecTBa OpraHu3MOB bubmorexa HOK
25 05.03.2024 https://m.eds00.ru/863eb46
— OuoI1IeHO3 N
26 OKOJOTHYECKUE CUCTEMBI 12.03.2024 bu6mmoreka [JOK

(3KOCHCTEMBI)

https://m.edso0.ru/863eb46



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

18

OCHOBHBIE TOKA3aTEHN

SKOCUCTEMBI. bubmuorexa [JOK
27 DKOJIOTHYECKHE 1 19.03.2024 https://m.eds00.ru/863eb5f
nupamusl. CBOMCTBA a
skocucteM. Cykieccus
28 | IlpupomaHbie SKOCHCTEMBI 1 02.04.2024
A
pg | MTPOMOTCHIRIC 1 00.04.2024
9KOCHCTEMBI
bu6mmorexka [IOK
b — 17100
g0 | Proctepa —raodankhas 1 16.04.2024 | https://m.edsoo.ru/863ebb5
AKOCHCTEeMa 3eMIIH o
3aKOHOMEPHOCTH bubnuorexa [JOK
31 | cymecTBoBaHHA 1 23.04.2024 https://m.edsoo.ru/863ebd1
ouochepst 6
q
39 €JI0BEYECTBO B 1 30.04.2024
ouochepe 3emnu
CocymecTBoBaHue bubmorexa LOK
33 i 1 07.05.2024 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEJIOBEYECCTBA e
PesepBHbIii ypOK.
O0600611eHrEe TEMBI
34 «Coo0I1ecTBa 1 14.05.2024
9KOJIOTUYECKHE
CUCTEMBI»
OBUIEE KOJIMYECTBO 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YACOB 110 ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* buosorus. O6mas 6uonorus, 10 kinace/ Cupornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemieHme»

METOJNYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
1.ITaceynuk B.B. Metoanueckoe

nocobue.buonorus. bakrepun,rpudsl,pacrenus.5 kiacc.M.:lpoda,2015 r

2 Sxymikuna E.A . ITonoBa T.I'.,Tpaxuna E.B.buonorus.lIpoektHas

NeATENIbHOCTh yuyamuxcs 5-9 knacc.Bonarorpaa,uza-so "Yuurens"

3.Nmkuna U.®.buonorus.Iloypounsie mnansi(yacts 1 -2)Bonrorpan,uzn-so

"Vyurens-ACT"

4 Ilenensiea O.A.,Cynnona 1U.B.Iloypounsie pazpaboTku 1o

ouosorun.Yenosek.M.:"Bako",2005 r

5.ITenenseBa O.A.,Cynnosa U.B.IToypounsie paspaboTku 1o o01mei

ouosorun.9 kmacc.M.:"Bako",2009 ¢

6.1{emuxoBa E.1O. Iloypounslie miansl. BBegenue B o01ryto OMoI0THio u

skoJioruto.9 knacc.Bonrorpaa,uzn-so "Yuurens",2010 r

7.JIpicenxo M.B. IToypounsie mianbl. buonorus. 10 knacc.Bosnrorpaa,usa-so



"Vuurens",2009 r

8.Uepennukosa ['.B.Iloypounsie mmansl.buonorus. 11 knacc.Bonrorpan,usza-

BO "Yunrens",2009 r

9.MyxamemxkanoB U.P.Tectsl,3a4eTsl,0rmonpock o ouonoruu.10-11

kiaccel.M.:"Bako",2011 r

10.AnudepoB A.B.KoMHaTHBIE pacTeHUs B IIKOJIE:HAOIIOACHUS U

skcniepuMeHTbl.M.:JIpoda,2010 r

11.Monnesa A.1O., Topranos A.B.buonorus B cxemax u

tabaunax.OddextuBHas noaroroBka kK EI'D.Mocksa,2016 r

12.Kupunenko A.A.buonorus.COOpHUK 3a/1a4 10 TEHETUKE JIJIs1 TOJTOTOBKHU K

EI'D.JIETMOH,2014 r

13.Kupunenko A.A.MosnekynsipHas orosorus.COOpHUK pa3HOYPOBHEBBIX

3aganui i1 moarotosku k EI'D.JIET'MOH,2014 r

14 KonecunukoB C.1.buonorus.Oxonorus.Ilogrororka k EI'D.JIETMOH,2014

r

15.1Ip16acoBa B.W. buosnorus.5 kinacc.Oaumnuansl. Bonrorpan,2010 r

16.Boponuna I'.A.,MiBanoBa T.B.buonorus.lInanupyemsie

pesynbTaThl.Cucrema 3aaanuit 5-9 knaccel.M.:IIpocsemienne,2015 r



17.I'anymkoBa H.W.buonorus.JKusornsie.[loypounsle mnanbl.7

knacc.Bonrorpan,2008 r

18.3axapoBa H.FO.KoHTpoJibHBIE U TPOBEPOUHBIE Pa0OTHI 10 OMOIOTHH. 7

knacc.M:Ok3amen, 2008 T

19.Kompertosa H.A. Xumug u Ouonorust B Tabaumnax u cxemax.Pocrtos-ua-

Hony,2011 r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






