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HHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (hOPMHUPOBAHUIO COAEpKAHUS YUEOHOTo MpeaMeTa
«buosoruss» cocTtaBuid: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJep>KaHus, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, MOJIOXKEHHUS 00 OOIIUX
HeIsIX W MNPUHIMIAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O crielipuKe ONOIOTuH, €€ 3HAYCHUH B TO3HAHUU KUBOW MTPUPOIbI
U o0ecreueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmiectBa. CorjacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpPENENIeHbl OCHOBHbIE (YHKIIMHM MPOTPAMMBI IO
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosnoruu Ja€T mNpeAcTaBiICHUE O LesiX, o0 oOrmiei
CTpaTreruu OOy4YeHUs, BOCIHUTAHMUS U PA3BUTHS OOYYAIOUIUXCS CpEJACTBAMU
yueOHoro mnpenmera «buomorus», ompenenser o0sg3aTENbHOE MPEIMETHOE
collepKaHUE, €ro CTPYKTypy, paclpeielieHue To0 pas3feiaM U TeMaw,
PEKOMEHIyeMYI0 TIOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuaia ¢
y4€TOM  MEXKIIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3€HM,  JIOTHKHU
00pa3oBaTeNbLHOTO MPOolIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
o0yueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIIHHOM
NEeSTEeIbHOCTH/YIEOHBIX JIEUCTBUIM OOYYaIOIIUXCS MO0 OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMS.

B mporpamme mno Ouonorumm (10—11 xmaccel, 0a30BBIi YpPOBEHB)
peann30BaH MPUHIUI TPEEMCTBEHHOCTH B HM3YYEHHH OHMOJIOTUM, Ojaromaps
yeMy B HEH MPOCMATPUBAETCS HAMPaBICHHOCTh HA Pa3BUTHE 3HAHUI,
CBA3aHHBIX C (OPMUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX  OPUEHTAlMA  JIUYHOCTHU,  DKOJOTUYECKOTO  MBIIUICHHUS,
IIPEICTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawuen npupogHor cpeae. Ilostromy Hapsgy ¢ U3ydeHUEM
00IIeOMOIOTUYECKUX TEOpHM, 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 JKU3HHM JIJISl PEIICHUS MPUKIIAHBIX 33/1a4, B TOM YHUCIIE:
MpOPIIAKTAKA  HACIEJCTBEHHBIX  3a00JIeBaHUI  YEJOBEKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
I[EJIECO00PA3HOTO TOBEICHUS B OKPYXKAIOIIECH MPUPOTHOM Cpene, aHaiam3a
BIIUSTHUS XO3SHMCTBEHHON JCSATEIHHOCTU YEJIOBEKA HA COCTOSHUE MPUPOIHBIX H
HUCKYCCTBCHHBIX  OKOCHCTEM. YCWICHHE BHHMaHUS K  MPUKIATHON
HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buwomorus»  mpoAMKTOBAHO
HEOOXOAMMOCThIO 00€CTIeUeHUs YCIOBHH /I PEIICHUs] OJHON M3 aKTyaIbHBIX
3a/lady MIKOJIBHOTO OHOJIOTMYECKOTO O0pa3oBaHUsA, KOTOpas MperoJiaract
dbopmupoBaHre y 00yJaIONUXCS CIIOCOOHOCTH adanTHPOBATHCS K M3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHHs 3aHUMAET Ba)KHOE
Mecto. OHa obecnieunBaeT GOpMUPOBAHNUE Y OOYYAIOIIMUXCS MPEACTAaBICHUNA O
HAy4YHOM KapTHHE MHpA, paciupsieT U 00001aeT 3HaHUs O KUBOI mpupoe, e
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OPraHU3AIMU U DBOJIOIHNH, CO3MAET
YCJIOBHSI  NJisi: TIO3HAHWUS 3aKOHOB JKMBOW  MpUPOIBI, (opMupoBaHUS



(GyHKIIMOHATBLHON TPaMOTHOCTH, HABBIKOB 3JI0pPOBOT0 M 0Oe30macHOro oopasza
KU3HHU, DSKOJIOTHYECKOTO MBIILICHUs, [IEHHOCTHOTO OTHOIIEHUS K JKUBOM
IIPUPOJIC U YETIOBEKY.

Bonbiioe  3HayeHue  OuoyorMs  MMEET  TaKke  JUIS  peIIeHUs
BOCIIUTATENIPHBIX W Pa3BUBAIOIIMX 3a7a4 CPEJHEro oOIIero ooOpa3oBaHUs,
corpanu3anuu oOydaromuxcsa. M3ydenne OHMOIOTHH 0OOECIeUHBAET YCIOBUS
TUISt dbopmupoBaHUs WHTEJJICKTYaJbHBIX, KOMMYHHMKAIITMOHHBIX U
WH(QOPMAIIMOHHBIX ~ HABBIKOB, JICTETUYECKOM  KYJBTYpPHI, CIOCOOCTBYET
UHTETpaIuyi OUOJOTUYECKUX 3HAHUHN C MPECTABICHUSIMH U3 JIPYTUX YUEOHBIX
IpeaMEeTOB, B YaCTHOCTH, (U3MKU, XUMUHM U Teorpadun. HazBaHHbIC
MOJIOKEHUSI O TpEeAHA3HAYCHUH Y4eOHOro mpeaMera «bHojorusy cocTaBHIIM
OCHOBY JUIsl OMPEJCNICHHS TOJXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEJICTABIEHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepsxkanus yueOHOTO npeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBJIEH € MO3UIMHN KYJIbTypOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUH C
KOTOPBIM OOy4aromiyecs: AOJKHbI OCBOUTh 3HAHUSI MU YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHusg O0OIIEH KyJIbTYphl, OMPECISAIONIUE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIEeH MPUPOIHOM cpelie, BOCTPEOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TPAKTUYECKOM NesrenbHoCTH. Oco00e MeCcTo B 3TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOM ISt
dbopMHpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTeCTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
TYMaHHM3aIlui OMOJIOTUYECKOT0 00pa30BaHusI.

CTpyKkTypupOBaHUE COJIEpX aHUs y4eOHOTO Marepuasia B Iporpamme o
OMOJIOTUM OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00
OTJIMYUTEIBHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH
U DBONIONMU. B COOTBETCTBUU € 3TUM B CTPYKType Y4eOHOro mpeamera
«buonorusy BbeIIENEHBI CIENYIONUE CoAepKaTeabHbie nHun: «buomorus kak
Hayka. MeTojipl HaydHOTO TIo3HaHUs», «KieTka kak Ouojorndyeckas cucteMa,
«Opranusm kak Owuosornueckass cucrtemay, «CucremMa uW MHOTroooOpasue
OPraHUYEeCKOTO MHUpa», «IBOMIONUA >KABOW MPHUPOIBDY, «IKOCUCTEMBI U
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3ydenus: yuebHoro npeamera «buosnorus» Ha 6a30BOM ypoBHE —
OBJIAJICHUE OOYYAIOMUMHKCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOMN
OpraHW3allMi >KUBBIX CHCTEM pa3HOTO paHra W TMPUOOPETEHHE YMEHHA
WCIIOJIh30BaTh 3THU 3HAHUS ISl TPAMOTHBIX JCHCTBUN B OTHOIIEHWU OOBEKTOB
KUBOUW TIPUPOJIBI U PEIICHUS PA3TUYHBIX KHU3HEHHBIX MPOOIIEM.

JocTikeHne 1ienw u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
0a30BOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIOININX 3a/1a4:

OCBOCHHE OOYYaIOIUMHCS CUCTEMbl 3HAHWM O OMOJOTUYECKUX TEOPHSX,
VUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, TMPaBWIAX, CIyKaIIuX
OCHOBOM 11711 (JOPMUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOoAaX HAyYHOTO T[O3HAHHS, CTPOCHHHM, MHOTOOOpasuu W
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHMU3AIMU, BBIJAIONIUXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTHY;

dbopMupoBaHre Y 00YUaAIONMUXCSl TO3HABATEIIbHBIX, HHTEIUIEKTYATbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MPOIIECCE aHAIN3a JAHHBIX O IMyTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UACH U MOAXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTaHOBJICHHE Yy OOydaromuxcsi oOmEell KyJIbTypbl, (QYHKIMOHATbHON
IPAaMOTHOCTH, pa3BUTHEC YMEHHH OOBSCHATHP W  OIICHUBATH  SIBJICHUS



OKpY>KalolllET0 MHpa JKUBOM MPUPOALI HA OCHOBAHWM 3HAHUW W OIbITA,
MOJIYYCHHBIX TPU U3YUYEHUU OMOJIOTUY;

dbopMupoBaHrue y OOYYalOIIMXCS YMEHHMM WJUTIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW IEATEIBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAUMOCTH OEPEKHOrO OTHONICHHS K HeH, CoOIoaeHUs
ATUYECKUX HOPM IIPU NMPOBEACHUU OMOJOTUYECKUX UCCIEI0BAHUT;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMEHEHHUE NPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEAHEBHOW >KU3HU
JUIS1 OLIEHKH TIOCJIEICTBUI CBOEH AESATEILHOCTHU 10 OTHOIIEHUIO K OKPYKaIOIIEH
cpene, COOCTBEHHOMY 3JIOPOBBIO, OOOCHOBaHHE M COOJIOJIEHHE MEp
npoUIaKTHKU 3a00JIeBaHU.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», nzyyaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00s13aTEIbHBIM YYCOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETr0 OOIIEero
oOpazoBanust otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henen), B
11 KJIacce — 34 yaca (1 qac B HEJIETIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBA3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiaocoduei, 3TUKOH, ICTETHKON H
npaBoMm. Ponb Ouosornu B (GOpMHpPOBAHMK COBPEMEHHOW HAyYHOW KapTHHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meronpl TO3HAHUS JKUBOM MpUpoIbl (HAOIIOJEHUE, HSKCIEPUMEHT,
omnucaHWe, HW3MEpeHue, Kiaccuukaius, MOJEIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbros, Ix. 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 HX OPraHU3aMS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEeIMET H3Y4YCHHS OHOJIOTHH.
OTnuume KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

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

JemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHBIE TPHU3HAKH JKU3HU», «YPOBHU
OpraHHU3aluy KUBOU IPUPOIBD.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKUM COCTaB KJIETKU. XUMHUYECKUE BJIEMEHTBhI: MAaKPOJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kietke. Ilogaep:kanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTH — MOHOMEPHI OCJIKOB.
He3aMenumble ¥ 3aMEHMMbIE AMHHOKHUCIOTHL. AMHUHOKHUCIOTHBIA COCTaB.
YpoBHU CTPYKTYPBI OEITKOBOI MOJICKYJIBI (IEpPBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
(GyHKIMH OEIKOB.

depmeHTHl — Ouosormueckue Karamuzatopbl. CtpoeHume QepmeHTa:
aKTUBHBIA TIEHTP, cyOcTpatHas crnenududHoctb. Kodepmentsl. ButamuHsL.
Otnuuust PepMEHTOB OT HEOPTAHUYECKUX KATATH3aTOPOB.

VYrieBoapl: MoHOcaxapuibsl (TIIOKO3a, pubo3a u  JAe30KCUprd03a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiMcaxapubl (Kpaxman, TJIMKOIEH,
1eJUTI0NI03a). bronornyeckue pyHKITUM yrIeBOIOB.

Jlununel: Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
runpodoOHble cBoiicTBa. buomornyeckue Qynkuuu munuaoB. CpaBHeHUE
YIJIEBOJIOB, OEJIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTHUHU.



HykneunoBwsie xucnotel: JIHK u PHK. Hykneotuasl — MoHOMEpHI
HyKIeruHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JHK. Crpoenune u dbyHkumu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUN.

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

Knerka kak uenoctHas >xuBasi cucrema. OOIIHMe MNpPU3HAKUA KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mosiekysbl JJHK kak renernueckuii ammapar,
CUCTEMa CHUHTE3a Oerka.

Tunel KIeTOK: 3yKapuOTHYecKas W Mpokapuoruuyeckas. OcobeHHOCTH
CTpoeHus mpokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOMN, dUBOTHOW H
IrpUOHOMN KIIETKHU.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, TJTMKOKAJUKC,
ux @Qyskiuu. [lnasmatuyeckas wMemOpaHa, e€ cBoiicTBa M (DYHKIIUH.
[uroruazma u e€ opranoujasl. OnHomMeMOpanHble opraHouabl kieTku: IIIC,
anmapat [onbmxu, Jnwm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIIETKH:
MUTOXOHJAPUH, TUIACTUABL. [IporcXokaeHne MUTOXOHIPUN W TIacTUl. Bumsl
wiactua. HemeMOpanHble opraHOUJIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTD,
LUEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOUIOB KIETKU. BKiItoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. 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.

Huarpammbl:  «PacnipeneneHne XUMHYECKUMX JJIEMEHTOB B  HEXHUBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxemsl: «lleproguyeckas TadIUIIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJeKyyibl BOAbDY, «buocuHTe3d Oenka», «CTpoeHue MOJEKYJIbI
oenkay, «Ctpoenue depmenta», «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »>yKapuoTHUYECKOW KIEeTKu», «CTpoeHue
KUBOTHOW  KIETKW», «CTpoeHue pacTUTENbHON  KiIeTKn», «CTpoeHue
MPOKAPUOTUYECKOW KIeTKW», «CTpoeHue sapa KIETKW», «YTJIEBOAbDY,
«JInmmaeny.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HaOMIOACHUHN, W3MEPEHUI, DKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie U NpaKTHYeCKHE PadOThI:

Jlabopatopuass padota Ne 1. «M3ydeHune KaTaJIuTUYECKONW AKTUBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHass pabora Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHHI,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenesTeIbHOCTh KJIETKH.

OOmeH BemecTB, WA METa00IM3M. ACCUMUIISIHS (TIJIACTHYECKUN OOMEH )
U JTUCCUMUJIIAIUS (PHEPTeTUYECKU OOMEH) — JIBE€ CTOPOHBI €UHOTO TpOoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIICCTB W DHEPTHH B TTOHUMAHUU
MeTaboIr3Ma.

Tuner oOmeHna BemecTB: aBTOTPOGHBI U TeTepoTpodHbI. Ponb
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIIETKE.



®dortocunte3. CBeroBass M TeMmHOBas (a3bl QorocuHTe3a. Peaknuu
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAueHUE (POTOCHUHTE3a MJIs
KU3HM Ha 3emiie. BiusHue ycnoBud cpenbl Ha (OTOCHMHTE3 M CIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIolIre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. O¢ddexTuBHOCTH
AHEPreTUYECKOro 0OMeHa.

Peakunm wmatpuyHoro cuHre3a. I'eHermdeckas wHbopmanms u JIHK.
Peanuzanus renernueckor mH(opmanuu B KiIeTKe. ['@HeTHYECKUl KOJl U €ro
cBorictBa. TpaHckpuniusi — MarpuuHblii cuHte3 PHK. Tpancasuua -—
OouocunTte3 Oenka. Ortamnbl TpaHcisiuu. KomupoBanume aMHUHOKHCIOT. Poub
pubocom B OmocuHTE3€e OerKa.

Hexunerounsie ¢hopmbl ku3HU — BUpPYChI. MicTopust oTKpeITHS BUpycoB (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IUKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHud, >KMBOTHBIX M 4YEJIOBEKA, BHI3BIBAEMBIC
Bupycamu. Bupyc nmmynozaeduiura yenoseka (BUY) — Bo36ynurens CITNda.
OOpatHast ~ TpaHCKpWMIIMs, peBepraza W  wuHTerpasa. [Ipodwunakruka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JICBaHHI.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /. . UBanosckwuii, K. A. Tumupsizes.

Taomuer 1 cxembl: «Tunbsl mutanusy, «Metadonuzmy», «MUTOXOHIPHUSY,
«HepreTuyeckuit 0OMeny», «Xioporiact», «Potocuntesy, «Ctpoenne JJHK»,
«Ctpoenue u ¢GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «[ eHeTHuuecKuii
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA MUK BHUpYycCa
CII1/a, 6axtepuodara», «Permmxkarus JHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y n1BoeHHE JJHK 51
TpaHCKpUMIUs», «brnocunres 6enka», «CTpoeHUE KIETKN», MOJIETh CTPYKTYPbI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounsiii UK, WK KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permmukanus — peakiuss MaTpUIHOTO
cunteza JIHK. Crpoenme xpomocom. XpOMOCOMHBI HAOOp — KapUOTHIIL.
JIMTUIONHBIA W TAaIUIOWIHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{utonornyeckue OCHOBbI Pa3MHOXKEHUS W HWHIUMBUAYAJIbHOTO Pa3BUTHUS
OPTraHU3MOB.

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

[Iporpammupyemasi rubesb KJIETKU — aroITo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe u ToJIoBoe. Bumawl
OecroJioro  pa3MHOKEHHS:  JIeJICHHE HaJABOE, TIMOYKOBAaHHWE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  PA3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHNUE OPraHU3MOB, €I0 3HAYECHUE IS CEJICKIIUU.

[TonoBoe pa3zMHOXKEHUE, €r0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cranuu meiio3a. Ilponecchl, mpoucxoasimme Ha CTaausX Meilosa.
IloBenenue xpomocoM B Menose. KpoccuHrosep. buonornyeckuit cmsbICi U
3HA4YEHUE MENo3a.



['ameTorene3 — mpoiecc 00pa3oBaHUsl MOJOBBIX KJIETOK y >KHMBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U snyHUKH. OO0pa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaTo30ui, SHUIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUs SUIEKIETOK U CrepMaTro3ouaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazButue. TUITbI
NOCTAMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIEC BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdemoHcTpanuu:

Tabmuubr u cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHul», «BereratnBHOE pa3MHOXKEHHE
pacteHui», «Jlenenue kieTku Oaxtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Metiosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTA/IUM OHTOTE€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIUTAIOWIEro», «JSlilekiieTka Miekonuraromero», «KapuokuHes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHAasE MOJAENb-anIuIMKaus «JleneHue KIeTKkny,
moaens JIHK, moxens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHblie 1 NpaKTUHYeCKUe padoThbI:

JlaGoparopHnas pabota Ne 3. «HabmoneHne MuTo3a B KJIETKaxX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHas padora Ne 4. «M3ydeHue CTpOSHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOMpenaparaxj».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. lMcropus pasButus reHeTUKH. Ponb
IIUTOJIOTUM W 3MOPHUOJIOTMM B CTAHOBJICHUW T'e€HETHKU. Bkiam poccuiickux u
3apyOEKHBIX  YYEHBIX B  pa3BUTUE TEHETUKU. MeToabl  T€HETHKHU
(TUOpPUIOJIOTUYECKUNM,  IUTOTCHETHUECKHUM,  MOJIEKYJISIPHO-TEHETUICCKUN).
OcHOBHbIE TEHETUYECKHE OHATUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXEMax CKpEIIUBaHHM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl  MPU3HAKOB, YCTAaHOBJEHHbIE [
Mennenem. MoHOTHOPHUIHOE CKpEIIMBaHUE. 3aKOH €IUHO00pa3us THOPHUIOB
nepBoro mnokojieHus. I[IpaBuwio AOMHUHUPOBaHUA. 3aKOH PACIICTUICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemuBaHue. 3aKOH HE3aBHCHMOTO  HACJICIOBAHMS
npu3HakoB. [[uToreHeTHYECKWE OCHOBBI JTUTHOPUIHOTO  CKpPEIIUBAaHMUS.
AHanuzupytouiee CKpELIMBaHUE. Hcnons3oBanue AHATM3UPYIOLIETO
CKpENIUBAHUS VISl ONIPEACIICHUSI TEHOTHUIIA OCOOH.

CuemieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HacJ€JOBaHUIO TeHOB. HapylieHue cuersieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

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



N3meHunBoCcTh.  BHIBl ~ M3MEHYMBOCTH: HEHACIIC/ICTBEHHAs]  H
HacleACTBeHHas. Poib cpeapl B HEHACHEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanMoHHBIN psj U
BapualMoHHass kKpuBas. Hopma peakuunm mnpusHaka. KomuuecTBeHHblE H
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAIMOHHOM
U3MEHYMBOCTHU.

HacneacrtBenHas, win reHoTUnUyYeckasi, u3MeHYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpOILleCC — OCHOBA KOMOWHATHBHOM
U3MEHUYMBOCTU. MyTallMOHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaluii:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTorTa ¥ NOpPUYUHBI MYTalHil.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACIEICTBEHHOMN
u3MeHunBoctu H. 1. BaBuiosa.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbl T'€HETHKHU
YeJoBeKa: re€HEaJOTUYECKUN, OJIM3HEIOBBIN, UTOT€HETUYECKUH,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTmpe/ecHUe
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKA: T€HHBIC
60J1e3HM, OOJIC3HU C HACJIEICTBEHHON MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHdecKkue M TeHepaTuBHbIe MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oone3Hel. Meanmko-reHeTHuIeCKoe 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  CKpEIIMBAaHUE H  €T0
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICIUICHUS M €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpugHOe  CKpenuBaHue,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEHIUMBaHHA», «Meio3y,
«B3anmoAencTBrUE aJUIENbHBIX TE€HOBY», «l'€HeTudueckue KapTbl pacTEHUH,
KUBOTHBIX U 4eJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HaCIEIOBaHMUs,
CUECIJIEHHOrO0 ¢ Tmojom», «KapuoTtumnbl dYenoBeka M KUBOTHBIX», «Bumsl
M3MEHUYMBOCTHY, «MomudukannonHas n3MeHIYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: MoJeIu-anIuMKauu «MOHOTHOPUTHOE CKPEIIMBAHUEY,
«Hemonmunoe momuHMpoBanme», «JlurunOpumaHoe ckpernuBanuey», «llepexpéct
XpPOMOCOM», MHUKPOCKOI U MuKpompemnapar «Jlpo3oduna» (Hopma, MyTaruu
(bOpMBI KPBUTILEB M OKPACKH TeJia), repbapuit «I 0pox MOCEeBHOM.

JlaGopaTopHble 1 NpaKkTHYeCKUEe PadoThI:

Jlabopatopnas padota Ne 5. «3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETIapaTax».

Jlabopatopnass pabora Ne 6. «U3ydyenme wmomuduKaMOHHON
M3MEHYMBOCTH, IOCTPOEHUE BAPUALIMOHHOTO Psifia U BAPUALIMOHHON KPUBOIN.

JIaGopartopHas pabota Ne 7. «Ananu3 mytauuid y Apo30¢puibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass padora Ne 2. «CocraBieHne W aHAINU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.



Cenekuus Kak HayKa U IMPOLECC. 3apOKICHUE CEIEKIUU U TOMECTHKALIMS.
Yyenue H. WM. BaBunoBa o IEHTpax MNPOUCXOXKACHUS U MHOro0Opas3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNIeKIIMU. MaccoBbIi U UHIUBUTyJIbHBIA OTOOPHI
B CEJICKIIMU PACTEHUU U KUBOTHBIX. OllEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpenuBanue — UHOpuUauHT. Yucrtas nauHus. CKpellMBaHHE YWCTHIX JMHUH.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE TMOJUILTOUAOB. JlOCTHKEHUSI CEJIEKUMU PACTEHHM, JKHUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus kak oTpaciib MPOU3BOJICTBA. ['eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK wu TpaHcreHHwsix opranusmoB. Kierounas
uHxeHepus. Kierounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIiloHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIICTBEHHBIX
OpraHU3MOB. ODKOJIOTUYECKHE U dThuyeckue mpodiembl. MO — reHeTH4ecKu
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

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

Tabmuubr u cxembl: kapta «lIeHTpBI MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTYpHBIX pacTeHuid», «llopoapl aomamHUX JKUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzaius», «PaboTel akameMuka
M. ®. lBanoBay, «Ilomummonaus», «O0bEKTH OMOTEXHOJIOTHNY, «KIIeTouHbIe
KyJbTYpbl W KIOHHMpOBaHUE», «KOHCTpyHpOBaHHE U TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKH IUJIOJIOB M KOPHEIJIONOB JUKUX (opM
KyJbTYPHBIX COPTOB pacTeHuil, repoapuii «CeabCKOX035HCTBEHHbBIE PACTCHUSI.

JlaGopaTopHble 1 NpakTHYeCKUe padoThI:

Okckypeust «OCHOBHBIE METOAbl U JIOCTUIKEHHS CEJEKLIHMH pPAacTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI  (depmy,
COPTOUCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SHUCTBO, JaOOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpennochlIkKu BO3HMKHOBEHUS 3BOJIOLMOHHON TEOPUHU. DBOIIOIMOHHAsS
Teopusi U e€ MecTo B OMojioruu. BrusiHue 3BONIIOIIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

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

OMOpPHONIOTHYECKHE: CXOJICTBA M Pa3inyusi IMOPHOHOB Pa3HbIX BHUIOB
M03BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: TOMOJIOTUYHbIE, aHATIOTHYHBIE,
pyIUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYIIpHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHM3MOB HACJEJACTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKHUX MyTeH y Bcex
OpTraHU3MOB.

OpomounonHas Teopus Y. JlapBuHa. IIpennocbulku BO3HUKHOBEHHUS
JapBUHK3MA. J[BIDKYyIIME CHUIIBI 3BOJIOLUMHU BHIOB 1o [lapBuHy (M30BITOYHOE



pa3MHOXKEHUE  TpHU OTPAaHUYEHHOCTH  PECYPCOB, HeomnpeienEHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

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

MuxkponsBomonus. [lomymsius kak equHUIA BUA U BOJIOLHH.

JIBrkytire cuiibl ((paxTopbl) IBOIOLMH BUAOB B IPUpOe. MyTallMOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIE BOJHBI U Apend
reHoB. M30s1us 1 MUTpanus.

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

[Ipucnoco61eHHOCTh OPraHu3MOB Kak pe3yibTaT 3BoJitonuu. [IpumMepsr
IPUCTIOCOOJICHU Y OpraHnu3MoB. ApoMopd03bl U UIMOAAANTAIINH.

Bun wu Bumoo6pazoBanme. Kpurepuu Buma. OcHOBHbIE (POPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IK0JIOTHIECKOE.

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

IIpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anusa. AJIaNTUBHAS paIAALIMS.
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 OpPraHUYECKOrO0 MHUpa Ha 3eMIey,
«3apoIbIIIK MTO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl 60pHOBI 3a
cymectBoBanue», «EctecTtBeHnbii  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTeHu», «MHoroob6paszue IIOpPOA KUBOTHBIX), «ITormynsuumy,
«MyTarnmonHasi U3MEHYUBOCTBY, « ApoMopdo3by, «nnoagantamumy, «O61Ias
nereHepauus», «JBuxkymme cuiabl 3Bosonun», «Kapra-cxema wapiipyTa
Iy TELIECTBUS 4. JapBuHay, «bopnba 3a CYLIECTBOBAHUEY,
«IIpucnocobmeHHoCTs OpraHu3MoBy», «['eorpaduyeckoe BUIO00Opa3zOBaHUEY,
«IKOJOTUYECKOE BUI000pA30BAHUEY.

O6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3IUYHBIMUA THUIIAMU OKPACKH,
HAOOp TUIOZOB U CeMsIH, KOJUTeKIus «IIpuMephl 3aIUTHRIX TPUCTIOCOOICHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIC HAMPABIICHUS IBOJIOIUNY, O0BEMHAS MOJIETTh
«CTtpoeHue roJIoBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmwupa, kKoJieKuus «DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX UM pacTeHui», monenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble mnpenapaThl «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu (pOpMbI KPHLIILEB U
OKpacKH TeJa).

JlaGopaTopHble 1 NpaKkTUYeCKUEe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHHe BUIIOB MO MOp(]oIorndeckomy
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «Onucanue MPUCIIOCOOJICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHble OpEACTaBICHUSA O 3apOXKACHUU KU3HU. HayuHble rumnoress
BO3HMKHOBEHHUS KW3HM Ha 3emiie: abWoreHe3 W MaHCIepMHs. XHUMHYECKas
ABONIOIMS. AOUOTCHHBIA CHHTE3 OPTaHMYECKHUX BEIIECTB M3 HEOPTAaHUYCCKHUX.
OKCIEpUMEHTAIbHOE MOATBEPXKACHUE XUMUYECKOW »sBomtouun. HavanbHbie
sTambl Ouonornueckoit spomronuu. [mmoreza PHK-mmpa. ®opmuposanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KiIeTku u ux
3BOJIONMS. DOPMUPOBAHUE OCHOBHBIX TPYMII 5KUBBIX OPraHU3MOB.



PazBuTHe xu3Hu Ha 3emuie o spam u nepuoaam. Karapxeii. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mepUOAbl: KEMOPHUICKHM,
OPAOBUKCKHUM, CUITYPUHUCKHAM, JEBOHCKUI, KAMCHHOYTOJIbHBIN, TIEPMCKHUU.

Me3zo30Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

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

XapakTepuCTUKa KIIMMAaTa U T€OJOTHUYECKUX MPOoLecCOB. OCHOBHBIE 3TAlbl
ABOJIIOIMU PACTUTEIBHOTO U >KMBOTHOrO Mupa. ApomMopdo3bl Yy pacTeHUi U
XKUBOTHBIX. [losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

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

OBoJIIOIMA ~ 4YeJNOoBeKa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butue
IPEACTABICHUM O  IPOUCXOXKICHUM  4YesoBeka. Meroapl  M3y4yeHHUs
aHTporniorene3a. (CxoactBa M pa3iuyus  4YEJIOBEKA W KUBOTHBIX.
CucreMaTHueCcKO€E NOJIOKEHUE YETIOBEKa.

HBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBenHas
U3MEHUMBOCTh M E€CTECTBEHHBIM 0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUMN TPYAa, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMAHM YEIOBEKA: aBCTPAIONUTEKH,
Yenosek ymenbiii, YenoBek MNpAMOXOmsaMd, YeloBeK HeaHAEPTalIbCKUU,
Yenosek pasymHbld. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBAHUS,
00J1aCTh pacpOCTpaHEeHUsI, 00BEM TOJIOBHOTO MO3Tra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHBIE OOJBIIME pachl: €BPOINEOUTHAS
(eBpasuiickasi), HErpo-aBCTpaJioMHAsi (9PKBATOpUANIbHAS), MOHTOJIOMHAS
(azuarcko-amepukanckasi). UepTbl MOpUCTIOCOOIEHHOCTH  TMpECTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILLIECTBOBAHUsA. ENMHCTBO 4EIOBEYECKUX 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 aHATOMUYECKHUX YEPT CTPOCHUS UYEJIOBEKAa U UYEJTIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 YeJOBEKay, «/lpeBHelmme noan», «pesaue moan», «llepBbie
COBPEMEHHBIE JIFOAN», «HeI0BEeYECKUE pach».

O6opynoBanne: Mymspku — «[Ipoucxoxnenne  denoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAepTallblla, KPOMaHbOHIIA), CIEHKHU HIH
M300paKEeHHsI KAMEHHBIX OPYIUI TMEePBOOBITHOTO YeIOBEeKa (KaMHH-YOIIIEPHI,
pyoOuna, ckpebna), reoxpoHojornueckas Tabnuia, Koywiekus «Dopmbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKTUHYeCKHE PadoThI:

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

DKCKypcHsi «DBOJIOLHS OPraHUYECKOT0 MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbII WIN KPaeBEAUYECKUI My3€el).

Tema 3. Opranu3Mbl 1 OKPYKAKOLIAsA cpeaa.

DKOJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl JKOJOrud. MeTobl
AKOJIOTUYECKUX UCCIEIOBAHUNA. DKOJIOrHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.



Cpenpl oOUTaHMS OPraHU3MOB: BOJHAS, HA3EMHO-BO3/yIlIHAs, [TOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue ¢akropsl. Kinaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abnoTuyeckre, OMOTUYECKUE M aHTPOIOreHHbIe. JleWCTBHE HKOIOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

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

buotnueckue  daktopel. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYEeCTBO, cuMOMO3 u ero Gopmel. [lapasutusm,
KOOTepalusi, MyTyalnu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHUYECTBO).
AMeHcanmu3M, HEWTpaiu3M. 3HaueHUE OWOTHYECKUX B3aUMOJCUCTBUUN st
CYILIECTBOBAHMS OPTAaHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEPUCTUKU MOMyasiui. (OCHOBHBIE IOKa3aTENH
MOMYJISIIUN: YUCJIEHHOCTh, TUIOTHOCTh, POXKIIa€MOCTh, CMEPTHOCTH, MPHUPOCT,
Murpanus. JJluHaMuka 4ucIeHHOCTH MOIMYJISIIIUN U €€ PeryJsius.

JemoHcTpanuu:

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

Tabnuupr u cxembl: kapta «[Ipuponnsie 30Hb1 3emnny, «Cpesl oOuTaHus
opranusmoBy, «@ortonepuoauzmy, «llomynauum», «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. «[loacuéT TIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUI.

Tema 4. CooOmiecTBa ¥ IK0JOTH4ECKHE CHCTEMBI.

Coo01mrecTBO opranu3mMoB — 6uoieHo3. CTpyKTyphl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBs3U B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI JIKOCUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, pEeAyleHThl. KpyroBopoT BeEmIECTB H TOTOK JHEPrUU B
skocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU dKocUCcTeMbl. [IuiieBsie nenu u
cetu. OCHOBHBIE TIOKa3aTeIM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHUE THPAMHJIBI: TPOIYKIIUU, YUCICHHOCTH, OnMomacchl. CBOMCTBa
AKOCHUCTEM: YCTOMUUBOCTh, CAMOPETYJIsus, pa3BuTe. CyKIeccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKocHUCTEMa
XBOWHOTO WJI ITUPOKOJIUCTBEHHOTO Jieca.

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

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTEM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uoctepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero pyHkiuu. OcoberHHocTn Onochepsl Kak
rJI00aBbHONW JKOCUCTEMBI. J[MHAMUYECKOE paBHOBECHE M OOpaTHas CBS3b B
ounocdepe.

KpyroBopotel BemectTB 1 OHOTCOXUMUYECKHE IHMKIBI  DJIEMEHTOB
(yrmnepona, azora). 30HaIBHOCTH OMOChephbl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBO B Ouocdhepe 3eMiu. AHTPONOTCHHbIE HM3MEHEHHS B
ouocdepe. 'modanbHbBIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyimiecTBoBaHMe  MPUPOALI U YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OCHOBa  ycrtoWumBoctd  Ouocdepsl. OcHoBa
PalMOHAIIBHOTO YIPABJICHUS MPUPOAHBIMU PECypcaMu U UX HUCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

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

Tabnuupl u cxembl: «IlumeBbie nenmny», «bUOIEHO3: COCTAaB U CTPYKTYpay,
«IIpuponnsie cooOiecTBa», «llenu nutanusy, «IKoIOruyecKas MUPaMUA,
«buochepa u yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  Jiecay,
«JKocucTeMa XBOMHOro Jjeca», «buoleHO3 BOmOEMaA», «ATPOIECHO3Y,
«IIpumepHbIe aHTPOIOTEHHBbIE BO3JEHCTBUS Ha TMpupoay», «Baxnelmme
MCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX BOi», «llouBa — BaxkHeimias
coctaBsitoniasi  Ouocdepbr», «DakTopbl Jerpajganudd mouBy», «llapHUKOBBIM
abdext», «DakTophl PaAMOAKTUBHOTO 3arpssHeHusi Ouochepw», «OO0mas
cTpyKTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B 6uochepe», «O30HOBbIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOXHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUICKIHH
pacTeHu U >KUBOTHBIX, IPUHAIICKAIINE K PA3HBIM JKOJOTUYECKUM TpyTIam
omHoro Buma, Kpacmas xkuura Poccuiickoii ®enepanun, HU300paKeHUs
OXpaHsEeMbIX BUJIOB pacTeHum u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHSA IIPOTPAMMBI 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 MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType NTMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS mpeameTa «buonorus»
BBIJICJICHBI  CJICAYIOIIME  COCTAaBISIONIME:  OCO3HAHHE  OOy4YaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJIEHTHYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIIbHOCTH U CaMOOTPE/IEICHUI0, HAJTUYUEe MOTHUBAIIMM K OOYUYEHUIO
OMOJIOTHH, LIeJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN TUYHOCTU HA
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TPAAUIUN Ppa3BUTHUA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CIHOCOOHOCTh OOYYarOIIUXCS
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMHM, MPUCYIIMMH CHUCTEME OHOJOTHYECKOro O0pa3oBaHUsl, HAIWYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€JIM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAI0TCA
B €IMHCTBE Yy4yeOHOW M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUHUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPHUUYECKUMH H
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHSATHIMH B OOIIIECTBE MPABUJIAMHU U
HOpMaMH  TIOBEACHUS M  CHOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HaHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUS, PA3BUTHUSI BHYTPEHHEW MO3ULIMKM JTUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY U MPABOMOPSIKY, YEJIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO0, B3aMMHOTO YBa)XEHHUS, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HAaCI€OUI0 W TPaJWIUsM MHOTOHAIIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIndHOCTHBIE pE3yNbTaThl OCBOCHUS YyueOHOTO mnpeamera «buomorusy»
JOJDKHBI ~ OTpakaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHOW BHYTPEHHEH TMO3HIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIMUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa,
pacllMpeHre >KU3HEHHOTO OIbITa W OMNbITa JESITEJIBHOCTH B IIPOIECCE
peanu3alui OCHOBHBIX HAINpaBJICHUN BOCHUTATEIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIEeCTBa;

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

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MMO3HABATEIHHBIX 33]1a4, BHIMOJTHEHU U
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

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



YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJCH C pa3HbIMU YOKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX U HCCJIENIOBATENbLCKUX 3a/lad, YBAXKUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXIECHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHICKOM IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
Ponvnoi, ropmoctu 3a cBOWM Kpail, CBOX PoauHy, CBOW S3BIK M KYJBTYpY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHWE K NPUPOJHOMY HACIECIUI0 WU NaMITHUKAM
IPUPOJIbI, JOCTHKEHUsAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
TpyJe;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJIBI, B AKU3HU YEIOBEKA M COBPEMEHHOIO 00IIeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE 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 JINYHOTO BKJIAJa B TOCTPOEHUE YCTOWYMBOTO OYIyIIIEero;

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

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOUAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

MMOHMMAaHUE HMOIMOHAJILHOIO BO3JCUCTBUSL JKUBOM NPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPaXEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JINUHOCTH;

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

MOHUMAHUE W peau3amus 3J0pPOBOr0 M 0€30MacHOro 00pasza KU3HH
(3mopoBoe  TUTaHWE, COOJIOJEHWE TUTHMEHHWYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATAA M OTAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEGHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

MMOHMMAaHUE [IEHHOCTH TPaBUI HWHJUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOT0 TIOBEJCHUS B CHUTYyaIUsAX, YTPOKAIOIMIMX 3J0POBBI0O W IKU3HU
JIIOJIEH;

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

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTHh K aKTUBHOM NEATEIHLHOCTH TEXHOJIOTUUECKON U COIMAJILHOU
HaINpaBJIECHHOCTH, COCOOHOCTH WHUIMAPOBATh, MIJIAHUPOBATH u
CaMOCTOSITEJIBHO BBIMIOJIHATH TaKyIO ACATEIIbHOCTD;

UHTEpeC K pa3IuyHbiM cdepaM MNpodhecCHOHATBHON AeATEIbHOCTH,
yYMEHHE COBEPIIIAaTh OCO3HAHHBIN BBHIOOP Oyayliel MpodhecCru U peain30BbIBATh
CcOOCTBEHHBIE KU3HEHHBIEC IJIaHbI;

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

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTHYECKHU 11e71ecC000pa3HOe OTHOIIEHHWE K MPHUPOJE KaK HUCTOYHHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS SKOJIOTHYCCKOM KYJIBTYpHI: MPUOOPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYIIKOB M OIIEHKM HMX BO3MOXKHBIX TIOCIEACTBUNA JIA
OKpYXKaroIIeH Cpeibl;

OCO3HaHME TJI00AIBHOTO XapakTepa HKOJOTHUUECKUX MPOoOJeM U MyTel Ux
pelieHus;

CITIOCOOHOCTh HKCIIOJIb30BaTh IMPUOOPETaeMble TPH H3YYCHUH OHOJIOTHH
3HAHUSA W YMEHHUS TP PEIICHHH IPOOJIEM, CBSI3aHHBIX C PaIlMOHATBHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIIOICHUE TIpaBWUJ  TOBEACHUS B  IPHUPOJE,
HaNpaBJCHHBIX Ha COXPaHCHHE PAaBHOBECHS B AKOCHUCTEMaxX, OXpaHy BHU/JIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE ACHUCTBUN, MNPUHOCAIIMX Bpel OKpY)KaIOLIEH
IPUPOJIHOM CpeJie, yMEHHE TPOTHO3UPOBATh HEOJArONMPHUATHBIC SKOJIOTHICCKHE
MOCJICJICTBUSA MPEANPUHUMAEMbIX JEHCTBUNA U IPEAOTBPAILATh UX;

HAJIMYUE€ PA3BUTOTO  HKOJOTMYECKOTO  MBIIIJICHUS, JKOJIOTHYECKOM
KYJBTYpBI, OINbITA ACATCIBHOCTH JKOJOTMYECKOM HANpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MU B ITO3HABATEILHOW, KOMMYHUKATUBHON M COIUAIIBHOU
MpPaKTUKE, TOTOBHOCTHM K YYacTHIO B TIPAKTHYECKOH  JESITEIBLHOCTH
AKOJIOTUYECKON HANpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOMN MPAKTHUKHU, OCHOBAHHOTO Ha JIUAJIOTE
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOErO0 MECTa B IOJHKYIHTYPHOM
MHUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATENIbCKON KYJIBTYPhl KaK CPE/ICTBa
B3aUMOJICUCTBUS MEXKYy JIFOAMU U MMO3HAHUS MUPA;

MOHUMaHuEe crnenu@uku OMOJIOTUM KaK HAayKH, OCO3HAHHUS €€ POl B
(GbopMHpPOBAHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEIIOCTHOTO
MIPEACTABICHHS 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJIBI, YETOBEKA U
oOImecTBa, B MO3HAHWM IMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH IPoOIeM
COXpaHEHHMs TIPUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHbIE TPOOJIEMBl PA3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeW BBIXOJA U3 TJIOOATBHBIX IKOJIOTHIECKUX MPOOIEM
u obecnedyeHWs Tepexoja K YCTOWYMBOMY DAa3BHUTHIO, PAIMOHAIBHOMY
MCIIOJIH30BAHUIO TPUPOHBIX PECYpCOB U (OPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJIYYEHUU OHMOJOTHMYECKHX 3HAHUU B IEJAX
MOBBINICHUST OOIIEeH KYyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIIMOHAIBHOW  TPAMOTHOCTH  OOydarouiuxcs,
dbopmMupyemMoii pu n3y4eHu OUOJIOTHY;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIS
aHaian3a U OOBSICHEHUS SIBIICHUN OKPY>KaIOIIET0 MUpA U MPOUCXOSAIIUX B HEM
U3MEHEHHI, yMEHUE JieJaTh 00OCHOBAHHbBIC 3aKJIIOYEHHS] Ha OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaIIUX;

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

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEepPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJYyYE€HUIO HOBBIX 3HAHUW MO OMOJIOTHH B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yiabTaThl ~ OCBOCHHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXKIUCIUIUIMHAPHBIE  (MEXIPEIMETHBIE)  OOIICHAYYHbIE
MOHSATHS, OTPaXKAIOIIKE IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B ECTECTBEHHBIX HayKax (BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CUCTeMa, HAy4YHBIM (haKT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeJOBaHUE, HAOIIOJCHUE, U3MEpPEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaIbHBbICE  y4eOHbIE  JCUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIE, PETYIATUBHBIC), 00€CIICUNBAIOIINEC
dbopmupoBanre (PyHKIIMOHATBHON TPAaMOTHOCTH M COLMAIBHON KOMITETEHIIUU
00ydJarommxcsi, CHOCOOHOCTh OOYYarOIMXCsl  HCIOJIb30BaTh  OCBOCHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHOMN U COIMATLHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajeHue  YHHBEPCAJBHBIMM  Y4eOHbBIMM  TO3HABATEJIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

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

MCIIOJIh30BaTh MPU OCBOCHWUW 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanuza, cWUHTE3a, CpaBHEHMS, KiaccupuKanuu, 0O0O0OIIEHUs), PACKPHIBAThH
CMBICJI OHMOJIOTMUECKHX TOHATUN (BBIIEIATH WX XapakTEepHbIC MPHU3HAKH,
yCTaHABIMBATh CBSI3U C APYTHUMH MOHATUSIMH ),

OTIpeNeNATh e NESTeIbHOCTH, 3a/aBasi MapaMeTphl U KPUTEPUU HX
TOCTIKECHUS, COOTHOCHTH PE3yJbTaThl JACATEIBHOCTH C TOCTABJICHHBIMU
[ETISIMU;

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

CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, IO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHUBAEMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHHS,



NPUMEHATh  CXEMHO-MOJIEJIbHBIC  CpPEACTBA ISl  MPEACTaBICHUS
CYIICCTBEHHBIX CBSI3€H M OTHOIICHUHN B M3y4aeMbIX OMOJIOTHYCCKUX OOBEKTax,
a TaKkKe TMPOTUBOPEUMH Ppa3HOTO pPOJa, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TUIaH PEIICHHS TPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCSI
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBAaTh COOTBETCTBHE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSIX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBUS

BJIaJIeTh  HaBBIKAMHU  Y4eOHO-HCCIIENOBATEbCKOW W MPOCKTHOU
JCSATCIIFHOCTH, HaBBIKAMHM  pa3pelieHusi MpoOJieM, CIIOCOOHOCTBIO U
TOTOBHOCTHIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUICCKHIX
3a/1a4, MPUMCHEHUIO Pa3JIMYIHBIX METOJIOB MTO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHWSA, €0 HMHTEPIpeTauy, MpeoOpa3oBaHUI0 W NMPUMEHCHHIO B YUEOHBIX
CUTYaIUAX, B TOM YHCJIC TP CO3JJaHUH YICOHBIX U COIUATBHBIX POCKTOB;

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

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

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJW3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIS JI0Ka3aTelbCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh MTAPAMETPhl U KPUTSPUU PEIICHUS;

aHAJIM3WPOBATh TIOJYYCHHBIE B XOJE PCIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHYECKH OICHUBATh WX JIOCTOBEPHOCTh, IPOTHO3MPOBATh H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JlaBaTh OIEHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TIPUOOPETEHHBIHN OIIBIT,

OCYIIECTBIISTh ICJICHAIIPABICHHBIN ITOMCK MEPEHOCA CPEICTB U CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETbh MEPEHOCUTh 3HAHWS B MO3HABATEIHHYIO 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 PEIICHUSI.

3) pa6ora ¢ unpopmanueii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HUCTOYHHKAX WHpopMamuu (TeKcTe
y4eOHOTO TOCOOMS, HAy4YHO-TIOMYJSIPHOM  JUTEparype, OMOJOTUUECKHX
CJIOBapsiX M CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3zax naHHBIX, B VHTepHETE),
aHAIM3UPOBATh WH(MOPMAIUIO PA3TMYHBIX BHIOB W (OPM TIPEIACTABICHHS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYUBOCTD;

(GopMyITUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH ITOUCKE U
orbope Owonormdyeckoil wHOpMaAIUU, HEOOXOMMMOW [l  BBITIOJIHCHHUS
y4eOHBIX 3a/1a4;

MPHOOpPETaTh OMBIT MCIIOJIB30BaHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AaKTHBHOTO  HWCIOJB30BaHUS
Pa3IMYHBIX TTIOUCKOBBIX CHCTEM;



CaMOCTOSITEJIbHO ~ BBIOUpATh ONTUMAJIbHYIO (OpMY MpeICTaBICHUS
ouosiornyeckod wuHGOpManU (cXeMmbl, TpadUKH, JUarpaMMBbl, TaOJHIIbI,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYyYHBIM $S3bIK B KauyecTBE CpEJCTBA Npu padboTe ¢
Oouonoruyeckod wuHoOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE W
MaTEMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIbl, a0OpeBHATYPY, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJIeTh  HAaBbIKAMU  pACIO3HABaHUS M 3alIUTBl  MHGOpMAINH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

1) oO1eHne:

OCYIIECTBJISATh KOMMYHHMKAallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOTE€ WJIM JTUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEeMbl
(yMeHue 3amaBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEIHHO
BBITIOJIHEHUS TIPEJIaraeMou 3a7a4u, yUUTHIBATh HHTEPECHl U COTJIACOBAHHOCTD
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BOSHHUKHOBEHHUS KOH(MIUKTHBIX CUTYAIIH,
YMETh CMSITYAaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HAMEpPEHUsl JPYruX JIIOJeH, TMPOSBIATH YBAXKUTEIHLHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU opMe PopMyTupoBaTh CBOM BO3PAKECHHS;

Pa3BEPHYTO M JIOTUYHO W3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas eI TeJbHOCTh:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHIAUBUIYaIbHOM pabOThl TpU  pEHICHUH OHOJIOTUYECKOW MpOoOJIeMBlI,
000CHOBBIBATh HEO0OXO0IUMOCTh MIPUMEHEHUS IPYIIOBBIX dbopm
B3aMMOJICUCTBHS MIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpPUHUMATh 1M COBMECTHOW JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPAWHHUPOBATDH JICMCTBUS MO €€ JOCTHIKEHHIO: COCTABJISATH IUIAH JICUCTBUU,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBATh Ka4E€CTBO CBOETO BKJIaJia M KaXKJIOTO yYaCTHHKA KOMAaHIIbI B
oO1uit pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

mpeayiaraTh HOBBIE TMPOEKTHI, OIEHWBATh HUACH C TIO3UIMM HOBHU3HHI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh TIO3UTUBHOE CTPATETHYECKOE TIMOBEJICHUE B PAa3THMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMY PeryasiTHBHBIMHU JeHCTBUSIMU:

1) camoopraHu3anusi:

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

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JICUCTBUSIX M MOCTYMKAX MO OTHOIICHUIO K )KHBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIBHO  OCYIIECTBIISITh  IO3HABATEJIbHYIO  JI€SITEIBbHOCTD,
BBISBJISITh TPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

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

J1aBaTh OLICHKY HOBBIM CHUTYalIUsIM;

pacmupsTb ~paMKh  y4yeOHOro TIpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO M IPOSIBJICHUIO IIUPOKON SPYAUIIMUA B
pa3HBIX 00JIACTAX 3HAHWM, IMOCTOSHHO IIOBBINIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYAIUSM, BHOCUTh KOPPEKTUBBI B JICATECIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIETh HaBBIKAMHM I[I03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI pedISKCUH I OIICHKH CUTYaIlluu, BRIOOpa
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 APYIUX:

IPUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA,

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 crenuduyueckue s y4eOHOro mpeaMmeTa
«buonorus» Hay4yHble 3HaHUS, YMEHHUS U CHOCOOBI JACHCTBHI MO OCBOCHHIO,
WHTEpOpeTaliui W TNpeoOpa3oBaHHWIO 3HAHUW, BHJBI JEATEILHOCTH IIO
MOJIYYCHUIO HOBOTO 3HAHUS M MPUMEHEHWIO 3HAHWN B Pa3IMUHBIX y4eOHBIX
CUTyallMsiX, a TaKK€ B PEAIbHBIX JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
Oouonorueii. B mporpamMmme mpeaMeTHbIE Pe3yNIbTaThl MPEICTABICHBI M0 TOJAaM
oOy4eHwusI.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipenmeTta «buonorus» 6 10
Kjiacce TOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ W pOJH OWOJOTHH B CHCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOMU
€CTECTBEHHO-HAYYHONW KapTHHBI MUpPa W HAYYHOTO MHPOBO33PEHHUSA, O BKIAJE
POCCHICKHX ® 3apyOEXHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OMOJIOTHH,
(bYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 33]1a4;



YMEHHUE PacKphIBaTh COJAEpKaHUE OMOJOTHYECKUX TEPMUHOB U MOHSTHH:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (OOMEH BEHIECTB W MpeBpallcHue
SHEPruu), romMeocTa3 (camoperyssius), YpPOBHEBas OpraHU3alMs >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (peripoyKius), HACJIEJICTBEHHOCTb,
U3MEHYUBOCTbD, POCT U PA3BUTHE;

yMEHUE WH31aratb OWUOJOTMYECKHEe TEeOpUuHu (KJIETOYHAsl, XPOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHasi JOTMa MOJEKYJIspHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 1ieHTpax MHOTooOpasus u
IIPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. . BaBuiopa), omnpenensarsb
TPaHULbl UX IPUMEHUMOCTH K KHBBIM CUCTEMAM;

yMEHHE BJIa/I€Th METOJJaMU HAyYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
Y OTNIMCAHUE JKUBBIX CUCTEM, MPOLIECCOB U SIBJICHUI, OPraHU3alMs U MPOBEJICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIJBIDKCHHE  THUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXIY UCCIEAYyEeMbIMU BEIMYMHAMU, OOBSICHEHHE MOIYYCHHBIX
pPE3yJbTaTOB, UCIOJIB30BAaHHBIX HAYYHBIX MMOHATHI, TEOPUN U 3aKOHOB, YMEHHE
JieJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIENATH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUS YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M IHEPreTUYecCKOro OOMeHa, XeMOCHHTE3a, MUTO03a, Meho3a,
OIUIOJJOTBOPEHUS, PA3MHOXKECHUS, HWHIMBUAYAJIBHOTO PAa3BUTUS OpraHu3Ma
(oHTOTEHE3);

yMEHHUE IPUMEHSTH MOJIYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SBJICHUM, ISl IPUHATUS TPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C TeJbI0 oOecriedeHus 0e30MacCHOCTH CBOETO 370POBbS M 3JI0POBbS
OKPYXAIOIIUX JIIOJIH, COOMIOeHUs HOPM TpPaMOTHOTO TIOBEJCHUS B
OKpYXKaloIlel MPUPOTHON cpelie, MOHUMaHue HEOOXOAMMOCTH HUCTIOIb30BAHUS
JOCTHUKEHUHU COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH JJIs PallMOHAJILHOTO
PUPOJIONIOIB30BAHUS;

YMEHHUE pellaTh >JIEMEHTapHbIE TE€HETUYECKUE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKPEIMBAHKE, CIEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEIIUBAHUS IJIs TIPEICKA3AHMS HACJICIOBAHUS MPU3HAKOB Y
OpraHu3MoOB;

YMEHHUE BBIMOIHATH JA0OPATOPHBIE U MPaKTHUECKHe PaboThl, COOMIOAATh
npaBuia npu pabore ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OIICHUBATh W HMHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOUYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBAa MaccoBOM HMHGOpMAINK, HAYIHO-
MOMYJISIPHBIE MaTEPHUabl), STUYECKUE ACIIEKThl COBPEMEHHBIX MCCJIEAOBAaHUN B
OMOJIOTMH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001asi OWONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIONB30BaTh MOHATUMHBIN anmapaT OUOJIOTHH.

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

c(hOpPMHUPOBAHHOCTh 3HAHWK O MECT€ W pOJIM OWOJOTHH B CHCTEME
HAy4YHOTO 3HAHMS E€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAy4YHOTO MUPOBO33PEHUSA, O BKIAJe
POCCHICKAX ® 3apyOCKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a71a4;



YMEHHUE PacKphIBaTh COACpKaHUE OMOJOTHYECKUX TEPMUHOB U MOHSTHH:
BUJI, TOMyJsAlMs, TeHODOHMA, OHBOIIOLMS, JBIKYIIUME CHIBI ((aKTOphI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKHE (PAKTOPBI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYLICHTHI,
LEeNy TUTaHus, IKOJIOrHYeckasl mupamuaa, ouoreoneHos, onochepa;

yMEHHUE u3JaraTh OMOJIOTMYECKHE Teopuu (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpbreBoro cxoactBa K. M. Bbapa, uepenoBanus TiiaBHbIX HalpaBJICHUA U
nyteit sBomonnu A. H. CeBeproBa, yuenust o 6uochepe B. M. Bepuaackoro),
OTpENENATh TPAHUIIBI X TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U OINKMCAHME KUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHU3allvs U MPOBEICHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJBIJKCHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOTYYECHHBIX
pE3yIbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHUE
JIeJaTh BBIBOJIBI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACISTh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
00OBEKTOB: BHJOB, MOMYJSIUNA, TPOIYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB,
OMOT€OLEHO30B M SKOCUCTEM, OCOOEHHOCTU IPOLECCOB: HACIEACTBEHHON
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1I000pa30BaHuUs,
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 MIPUMEHSTH MOJYyYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SBJICHUM, JJIsl IPUHATUS IPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C TEJbI0 oOecredeHus: 0e30MaCHOCTH CBOETO 370POBbS M 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOIOIEHUs HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKaloIllel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh »dJIEMEHTapHbIe OMOJOTUYECKHE 3a7add, COCTaBJISTh
CXEMBI MIepEHOCca BEIIECTB ¥ SHEPTHH B SKOCHCTeMax (I[eNy MTUTaHus);

YMEHHUE BBIMOIHATH JA0OPATOPHBIE W MPAKTHUYECKHE PabOThI, COOIIOIATh
npaBuia npu pabore ¢ ydeOHbIM U Ta00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OIICHWBATh W WHTEPNPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOUYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IMYHBIX MCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAINK, HAYIHO-
MOMYJISIPHBIE ~ MaTepuajbl), pacCMaTPUBaTh TJIOOATBHBIC IKOJIOTHYECCKUE
MpOOJIEMBbI COBPEMEHHOCTH, (hPOPMHUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOIICHUS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OuooTHN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe KounyecTBO 4acoB
DJlIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3jiesioB U TeEM Konrpoabnsie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypchbl
n MporpaMmMabl padoThbI padoThbI
bu6mmoreka [IOK
1 bronorus xax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBble CUCTEMBI U UX 1 bu6mmorexa [IOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUN COCTAB U 8 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
4 JKuznenesaTeabHOCTh 6 bubmuorexa [JOK
KJIETKHU https://m.edsoo.ru/7f41c292
PasmHoxkeHue u
5 N 5 1 bubmuorexa [JOK
ABAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTh 1
6 W3MEHUYUBOCTh 8 1.5 bubmorexa [JOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenekuusi OpraHu3MoOB. 3 bubnunorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bu6mmoreka [JOK
8 P
SSEPBHOE BpeMA 1 https://m.edsoo.ru/7f41c292
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
OBILIEE 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




HOYPOYHOE IINTAHUPOBAHUE

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 HﬂDSJhTLEdSOOJU/863€632
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
MIPOIIECCHI U UX U3YyUYCHUE 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[eneHne 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, CIIETITICHHBIX 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 psijia 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 MPOU3BOJICTBA 5
OBUIEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



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

11 KITACC

Ne KoanuectBo yacon
DJIEKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3yYeHusi o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
DBOJIIOIHS U METOJIBI €€ bubmorexa HOK
1 1 https://m.edso00.ru/863ea20
W3Y4YCHUS o
Ucropus pazsutus bubnuorexa [IOK
2 npeACTaBICHUN 00 1 https://m.eds00.ru/863e957
3BOJIIOLUU 0
bubnuorexa [JOK
3 MWUKPOIBOITFOIHS 1 https://m.eds00.ru/863e9c1
€
ITomyAuus kak
JJIeMEHTapHasi €IUHUIA
BHU/JIa ¥ DBOJIIOLIMH. bu6anoreka LIOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHeHHE BHIOB IO 6
MOP(OJIOTHIECKOMY
KPUTEPHUIO»
JIBroKyIpe CUIIbI but6mmoreka [IOK
5 (p;meMeHTapHbIe 1 https://m.edso0o.ru/863e9da
(aKkTOpbI) IBOIIOIIUH 4
6 EcrecTBeHHbIi 0TOOp U 1 bubmuoteka [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 (popmal

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

Pe3ynbTaTe! 3BOMIOLMY:

MPUCTIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaGoparopHnas padota Ne 0.5 bubmmoreka [JOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hanpasnenus u nmytu bubmorexa LOK
8 P vt https://m.edso00.ru/863e9c1
MaKpO3BOITIOIIUU o
9 HeoGpatumocts
HBOJTIOIINH
10 WcTopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUeHus
I'unoTessl bu6nuorexa [IOK
11 MIPOUCXOXKICHUS )KU3HU https://m.edsoo.ru/863eab5a
Ha 3emuie 6
PasButHe xnu3HH Ha bubnunorexa LIOK
12 3emite 0 IpaM 1 https://m.edsoo.ru/863ea6b
rnepuoaam €
13 OCHOBHBIC 3TaITbI 05 bubmuoreka [{OK

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/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

PacTUTEIBHOTO U
YKUBOTHOTO MHUpa.
[IpakTrueckas padota No
1 «M3y4yenue
MCKOMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B

[}

KOJUICKLIASIX )
bubmuorexa [IOK
CoBpeMeHHas cuctema
14 https://m.eds00.ru/863ea48
OpPraHUYECKOTO MHpPa .
OBOJIIOINS YEIOBEKA bubmnoreka IIOK
15
(a"TpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JBrokyrue cuibl bubnuorexa [IOK
16 | (daxTopsi) https://m.edso0o.ru/863ead4
aHTpOTOreHe3a 4
17 OCHOBHBIC CTaJINH
ABOJIIOIUHN YeI0BEKa
YenoBeueckue pacel U
18 MIPUPOJHBIE aanTalliu Bubmuorexa IIOK
PHp https://m.edsoo.ru/863eaea?
YyejoBeKa
PesepBHbIii yPOK.
O06o06menue 1Mo TeMe
19 «Bo3HUKHOBEHHE U
pa3BHTHE KU3HU HA
3emie»
20 | Dxomnorus Kak HayKa



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

91 Cpenpl oOuTaHus u bubmmoreka [JOK
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.

JlaboparopHas pabota Ne
3. «Mopdomnoruueckue
0COOEHHOCTH pacTeHUi
but6mmoreka [IOK

22 113 PasHimx MECT 0.5 https://m.edso00.ru/863eb10
oOHUTaHHS. o
JlaboparopHas pabota Ne -

4. «BrnusiHue cBeTa Ha

POCT U pa3BUTHE

YePEHKOB KOJICYyCa
bubnuorexa [JOK

23 buotnueckue hakropsl https://m.edsoo.ru/863eb34

8

DKOJIOTUYECKHUE

XapaKTEPUCTHKH

TIOMYJISIIIAH.

24 [IpakTuueckas pabora Ne 0.5
2 «[loacuér mmoTHOCTH
MONYJISALMN pa3HbIX
BHJIOB PaCTCHUIN»

Coo0riecTBa OpraHu3MOB bubmorexa I[JOK

25 https://m.edso00.ru/863eb46
— OuoI1IeHO3 3

26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [{OK

(3KOCHCTEMBI)

https://m.eds00.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

a
OcHOBHBIE TTOKA3aTENN
KOCUCTEMBI.
27 DKOJIOTHYECKHUE 1 bubmmorexa [JOK
. https://m.edso0.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteM. Cykueccust
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpOIIOT€HHBIE 1
9KOCHCTEMBI
buocdepa — rnobanpHas bubnmorexa HOK
30 1 https://m.edso0.ru/863ebb5
9KOCUCTEMa 3eMIIn o
3aKOHOMEPHOCTH bubmuoreka [IOK
31 CYIIECTBOBAHHS 1 https://m.edso00.ru/863ebd1
ouochepst 6
30 YenoBeyecTBo B 1
ouochepe 3emnu
bu6nuorexa [IOK
CocymiecTBoBaHue
33 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEJIOBEYECCTBA o
PesepBHbIii ypOK.
34 O0600611eHrEe TEMBI 1
«CoobmecTBa u
9KOJIOTHYECKUE CUCTEMBI»
OBILEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
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




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






