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MNOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpaMMBbl IO OMOJIOTUH TEOPETUISCKYIO OCHOBY JUISI OIIPEICICHHSI TTOIXO0JI0B K
dbopMmupoBaHul0 coaepxkaHus ydeOHOoro mpenmera «buonorus» cocTaBUIM:  KOHIENTyalbHbIE
nosioxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COMEp)KaHMs, PE3yIbTAaTOB OOydYeHHUS U
TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBITYCKHUKOB, MOJIOKCHHS OO0 OOMmMMX MEeNsIX W MPHUHIHUIAX,
XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBbI CpelHero oodiiero obpazoBanusi B Poccuiickoi
@Denepalyy, a TakKe MOJOKEHUS O crienuduke OMoIoTur, €€ 3HaYeHUHU B MMO3HAHUU KUBOUM MPUPOABI U
o0ecrieueHny CyIIeCTBOBAaHUS dYeloBedyeckoro oobmectBa. CorjacHO Ha3BaHHBIM — IMOJIOKEHUSM,
orpezieNieHbl OCHOBHBIE (DYHKIIHH IIPOTPAMMEI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmma mo Owosiormu JaéT TMPEACTABICHUE O LEsIX, 00 oOmel crpareruu 00ydeHUs,
BOCIIUTAHUS U Pa3BUTHs OOYy4aloOUIMXCA CpelcTBaMU ydeOHoro mpenmera «buonorus», ompenenser
o0s3aTenbHOE MPEIMETHOE COJIep)KaHue, €ro CTPYKTYpYy, pachupeielieHHe IO pasjielaM U TeMaMm,
PEKOMEHIYEMYIO TOCIICIOBATEILHOCTh M3YYCHUsT YUCOHOTO Marepualia ¢ y4€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH OOpa30BaTEIILHOTO TMPOIIECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4aronuxcs.

B mporpamme mo OuonoruM TakKe YYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMbIM JIMYHOCTHBIM,
METaNpPeMETHBIM U MPEAMETHBIM pe3yJibTaTaM o0ydeHUs B ()OPMUPOBAHWU OCHOBHBIX BHUIOB y4eOHO-
MO3HABATCIIGHON  JCSITENLHOCTH/YICOHBIX JEHCTBHIM OOYydYalOMUXCS 10 OCBOCHHIO  COJICPIKaHUS
OMOJIOrHYECKOro 00pa30BaHuUs.

B mporpamme mo Ouomormu (10-11 xmaccel, 0a30BbIi ypOBEHb) peaTM30BaH MPUHIIMII
MIPEEMCTBEHHOCTH B M3yUYEHUU OMOJIOTHH, Oarojmapsi YeMy B HEel IIPOCMATPUBACTCS HAMPABICHHOCTh HA
pa3BUTHE 3HAHWA, CBS3aHHBIX C (DOPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMI JINYHOCTH, DKOJIOTUYECKOTO MBIIUICHUS, MPEACTaBICHUN O 310poBOM oOpa3e KH3HU U
OepeXHBIM OTHOILIEHHEM K OKpyKaromeil mnpupogHoi cpene. [loaToMy Hapsay ¢ U3ydeHHEM
00IICONOIOTMUECKUX TEOPH, a TaKXKEe 3HAHUN O CTPOCHUH JKHUBBIX CHCTEM PAa3HOTO paHra U CYITHOCTH
OCHOBHBIX MPOTEKAIONIMX B HHUX MPOIECCOB B TporpaMMe I10 OHOJOTHH YyJIEJICHO BHHMAHHE
HCIIOJIb30BAaHUIO TIOJTyYCHHBIX 3HAHUH B IMOBCEAHCBHOW KM3HU IS PEHICHUS TPUKIAIHBIX 33/1a4, B TOM
yucne:  NpodUIAKTHUKHA  HACIEACTBEHHBIX  3a00JeBaHUIl  4YelOBEKa,  MEIUKO-T€HETUYECKOTO
KOHCYJBTUPOBaHUS, OOOCHOBAHUS DKOJOTHYECKH I€JIeCOO00pPa3HOr0 TIOBEIEHUSI B OKpYKarolien
MIPUPOJTHOM CpeJie, aHAIN3a BIIMSIHHS XO3SMCTBEHHOM JCSITEILHOCTH YeJIOBEKa Ha COCTOSTHUE TTPUPOJTHBIX
U UCKYCCTBEHHBIX SKOCHUCTEM. Y CHJICHHE BHIMAHHUS K TIPUKIIATHOW HAIIPABIEHHOCTH YIeOHOTO MpeMeTa
«buonorus» MPOIUKTOBAHO HEOOXOAMMOCTBIO OOECTCUeHUs] YCIOBUW JJsi pEIICHUS OJHOW U3
aKTyaJIbHBIX 3a7]a4 MIKOJIHHOTO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas mpemnoiaraet GOpMHUPOBAHUE Y
00yJarOIUXCsl  CIOCOOHOCTH  aJalTHPOBAThCS K  M3MEHEHUSM JUHAMHYHO  Pa3BHUBAOIIETOCS
COBPEMEHHOTO MUA.

buonorus Ha ypoBHE cpeqHero o0Iero oopa3oBaHus 3aHUMAET BakHOe MecTo. OHa obecrieunBaeT
dbopMupoBaHrue y oOydaroluxcs MPEACTaBICHUN O HAyYHOW KapTHHE MHpa, paciuupser u o0oOmaer
3HaHHUS O KMBOW TPHUPOJE, € OTIIMYUTEIIBHBIX TPHU3HAKAX — YPOBHEBOW OpraHW3alldd WM JBOJIIOINH,
Cco3MaéT YyCIOBUSA JJsi: TO3HAHUS 3aKOHOB JKUBOM MpUpoAbl, (opMupoBaHus (GYHKIMOHATHHOU
IPaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0O€30MacHOrO o00pa3a KHU3HU, HSKOJOTHYECKOTO MBIIICHUS,
[IEHHOCTHOTO OTHOIIIEHUS K )KHBOW MIPHUPOJIC U YETOBEKY.

bonbiioe 3naueHne OMOIOTHS UMEET TakKe Ui PEIIeHUs BOCIUTATENbHBIX U PAa3BUBAIOIIMX 3324
cpemHero obmiero oOpa3oBaHMsl, coluanu3anuu obOydarontuxcs. M3ydenwe Omosioruu oOecreunBaeT
yCIoBUs JUIsl (POPMUPOBAHUS MHTEIUICKTYaTIbHBIX, KOMMYHUKAIIMOHHBIX U WH()OPMAIIMOHHBIX HABBHIKOB,
ACTETUYECKON KYIBTYpPBI, CIOCOOCTBYET WHTErparuu OMOJOTUYECKUX 3HAHWH C TMPEICTaBICHHUSIMH U3



JIPYruX y4eOHBIX MPEIMETOB, B YACTHOCTH, (U3MKH, XUMUU U reorpaduu. Ha3zBaHHbIE MOJOXKEHUS O
npeIHa3HauYeHUH y4eOHOro mpenMera «bHoNorus» COCTaBUIM OCHOBY ISl OMpEACNICHUS MOAXOJO0B K
0TOOpY M CTPYKTYPHPOBAHHIO €TO COACPKAHMSI, IPEICTABICHHOTO B IPOrpaMMe TI0 OMOJIOTHH.

OTt60p copepxanust yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYILIECTBIEH C MO3UIUI
KyJIbTYPOCOOOpPa3HOr0 MOJIX0/a, B COOTBETCTBUHU C KOTOPHIM 00ydYaroIuecs AOKHBI OCBOUTh 3HAHUS U
YMEHHS, 3HaYUMbIC Jisi (OPMUPOBAHUS OOIICH KYJIBTYpPHI, OMPEICISAIONINE aeKBAaTHOE IOBEICHHE
YelloBeKa B OKPYIKAIOIICH MPUPOIHON cpejie, BOCTPEOOBAHHBIE B TIOBCETHEBHOMN KU3HU U MPAKTHYECKOU
nesitenibHOCTH. Oco0oe MecTO B 3TOM CHUCTeME 3HaHHWM 3aHMMAlOT 3JEMEHTHI COAEpKaHUs, KOTOpbIe
CIIy’KaT OCHOBOH A (hOpMUPOBaHMS MPEACTABICHUN O COBPEMEHHOI €CTeCTBEHHO-HAYYHOW KapTHHE
MUpa W IICHHOCTHBIX OPHEHTAIUAX JUYHOCTH, CIHOCOOCTBYIOIIUX TyYMAaHH3AIUH OHOJIOTHYECKOTO
o0OpazoBaHusl.

CTpyKTypHpOBaHUE coAepkKaHMs yueOHOro MaTepuasa B MporpaMMe Mo OHOJIOTHH OCYIIECTBICHO
C y4€TOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUI 00 OTIMYUTENBHBIX OCOOCHHOCTSIX >KMBOW MPUPOABI, O €
YPOBHEBOM OpraHu3alid U HBOJIOIUU. B COOTBETCTBMM C 3TUM B CTPYKType y4eOHOro mpeamMera
«buonorus» BbIICIICHBI CIEAYIONINUE COAEpKaTeNbHble TMHUU: «buoorus kak Hayka. MeToipl Hay4YHOTO
no3HaHus», «Kierka kak Ouonoruueckas cucreMay, «OpraHu3Mm Kak OHOJOTHYECKas CHUCTEMay,
«Cuctema U MHOroodpaszue OpPraHUYeCKOr0 MHUpPay, «IBOJIOLHUSA XKUBOW MPUPOIBDY, «IKOCHUCTEMBI H
MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Lenr wusyuenus yuebHoro mpeamera «buomorus»» Ha ©0a30BOM ypOBHE — OBJIAJICHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHU3aIMH KUBBIX CHUCTEM Pa3HOTO paHTa
U TIpUoOpeTeHre YMEHHUI HCIOIb30BaTh 9TH 3HAHUS JJIS TPAMOTHBIX JCHCTBHI B OTHOLIEHUH OOBEKTOB
YKUBOU TIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX MPOOJIEM.

Hoctmwkenne 1enu u3ydeHust ydeOHoro mpenmera «buonorus» Ha 06a30BOM  ypoOBHE
obecrieunBaeTcs peleHrneM CIeAYIMUX 3a1ay:

OCBOEHHE OOYYaIOIIUMHUCA CHCTEMbl 3HAHUW O OHMOJOTMYECKHX TEOpHUSAX, YUYCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSX, THUIOTE3aX, MpaBUiiaX, CIYXKaIIUX OCHOBOM i (DOPMUPOBAHHS MPEICTABICHUN O
€CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJIaX HAy4YHOr0 TO3HAHHWS, CTPOCHUHU, MHOTOO0Opa3uu u
OCOOCHHOCTSIX )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3allMH, BBIAAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
UCCJIETOBAHUSIX B OMOJIOTUH;

dbopmupoBaHre Yy OOydYalOImMXCA TIMO3HABATEIbHBIX, WHTEIUICKTyIbHBIX W  TBOPYECKUX
CIOCOOHOCTEN B TIPOIIECCE aHAM3a aHHBIX O MyTSAX Pa3BUTHSA B OWOJIOTHH HAYYHBIX B3TJISIIOB, UIEH H
MOJAXOJ0B K U3YUEHHIO KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alINM;

CTaHOBIIEHHE y oOydarmuxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPAMOTHOCTH, pPa3BUTHE
YMEHUN OOBSICHATH U OIICHUBATH SBJICHHS OKPYIKAIOIIET0 MUPA KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUH U
OTIBITA, TTOJTYYEHHBIX TIPH U3YYCHUH OMOJIOTHH;

dbopMupoBaHUE y OOYYArONIMXCS YMEHUN WIUTIOCTPHPOBATh 3HAYCHHE OMOJOTHYECKHX 3HAHUU B
MPaKTUYECKOW JIEATETbHOCTH YEJIOBEKa, PA3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTHA;

BOCMUTAaHUE YyOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIIOBEKOM JKUBOW  TPHUPOIBI,
HEOOXOMMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOJIOACHHS STUYECKHMX HOPM MpHU MPOBEACHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HaHHE IIEHHOCTH OMOJOTMYECKUX 3HAHWM JJISl TOBBIIIEHUSI YPOBHS 3KOJOTUYECKON KYJIbTYPHI,
U1t pOpMHUpPOBaHUS HAYYHOT'O MUPOBO33PEHUS;

MPUMEHEHHE TPHOOPETEHHBIX 3HAHUIN ¥ YMEHUN B TIOBCETHEBHOM JKU3HM TSI OIEHKU MTOCIIEACTBHIA
CBOCH JIEATEIHPHOCTH 1O OTHOIICHUIO K OKPYXKaIOIIeH cpefie, COOCTBEHHOMY 3/10pOBbIO, 0OOCHOBAHHE U
cobmoienne Mep mporiIakTHKH 3a00I€BaHUN.



B cucteme cpemnero oomero oopasosanus «bruonorusy, nyyaemas Ha 6a30BOM ypOBHE, SIBIISETCS
00s13aTeNbHBIM YY€OHBIM MPEAMETOM, BXO/ISIIIAM B COCTaB MPEAMETHOM 00siacTu « ECTeCTBEHHO-HAyYHBIC
PEIMETHD».

st u3ydenusi OMoJoruy Ha 0a30BOM YPOBHE CPEIIHETO OOIIEro 00pa30BaHMs OTBOAUTCS 68 4acoB:
B 10 ximacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Heeno).

COJAEPKAHUE OBYYEHUA

10 KUIACC

Tema 1. Buosorus kak Hayka (2 4aca)

buonorust kak Hayka. CBsi3b OMOJOIMM C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JIPYTUMH
€CTeCTBEHHBIMU HayKamH, (punocodueit, STUKON, 3CTeTUKON 1 nmpaBoM. Ponb Ouonoruu B hopMupoBaHuu
COBPEMEHHOM HayyHOH KapTUHBI MUpa. CucTtemMa OMOJI0rHYeCKUX HayK.

Metoapl TO3HAHUS JKMBOM TNPHUpPOIbl (HAOIIOAEHWE, SKCIEPUMEHT, OIHMCAaHWE, HW3MEPEHUE,
KJaccu(uKaIus, MOICTMPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Jx. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOABI TTO3HAHUS KUBOU TIPUPOIBI».

JlabopaTopHble M NpaKkTHYeCKHE PadOThI:

[Tpaktuyeckas paboraNe 1. «Vcronp30BaHNE PA3TUUHBIX METOJIOB MPU M3YYEHUU OMOJIOTMYECKUX
00BEKTOBY.

Tema 2. ’Kuble cuctemMbl 1 uX opranuszanus (1 yac)

Kusble cucremspl (OMOCHCTEMBI) KaK MpeaMeT u3yudeHus Ouosiornu. OTIU4Me KUBBIX CUCTEM OT
HEOPraHUYECKON MPUPOIBI.

CpoiicTBa O6MocHcTeM M UX pa3HOOOpa3ue. YPOBHU OpraHu3alMd OMOCHCTEM: MOJIEKYJISPHBIH,

KJICTOYHBIN, TKaHEBBIH, OpraHU3MEHHBIM, MONYJIALIMOHHO-BHIOBOM, 3KOCHCTEMHBIN
(OmoreonieHOTHYECKUIT), OMOChHEPHBIH.
JleMoHCTpanum:

Tabmu1el 1 cxeMbl: « OCHOBHBIC TPU3HAKY KU3HI», « Y POBHH OpraHU3AINH KUBOM MPUPOIIBI».

O6opynoBanue: moaens Mosekysbl JTHK.

Tema 3. XuMu4ecKuii COCTaB M CTPOEHUE KJIeTKHU (8 4acoB)

XUMHUYECKUH COCTAB KIETKU. XUMUYECKHE IIEMEHTBI: MaKPOAJIEMEHThI, MUKPOdJIEMEHThI. Bona u
MUHEPATbHBIC BEUIECTBA.

OYHKIMY BOJBI 1 MUHEPATBHBIX BEIIECTB B KieTke. [loamepikanne 0cMOTHYECKOTO OalaHca.

benku. CocraB u cTpoeHue OenkoB. AMHUHOKHUCIOTHI — MOHOMeEpHI OenkoB. He3zameHumble u
3aMEHUMbIE AMHUHOKHUCIOTH. AMHWHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYpPBHl OEIKOBON MOIEKYJIIBI
(mepBUYHAsl, BTOPUYHAS, TPETHUYHAs M YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBA OEIKOB.
bronornueckre GyHKITNU OCITKOB.

®epMeHTHI — Ouoniornyeckue karaiausaTopsl. CTpoeHHne GpepMeHTa: akKTUBHBIN LIEHTP, cyOcTpaTHas
cnenupuaHocTh. KodepmenTsl. Butamunbl. OTinuns GepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

YrneBoabl: MOHOCaXapusl (TIOKO3a, pud03a u Je30Kcuprodo03a), nucaxapuisl (caxaposa, JIakTo3a)
U TIoJIMcaxapuibl (Kpaxmall, IIIMKOTeH, 11eJUTi0103a). bruonornyeckue pyHKIMH yTIIeBOIOB.

Jlunmuaer: tpurmunepunsl, (gocdomunuael, crepouabl. [ 'uapodribHO-TUAPOGOOHBIE CBOWMCTBA.
buonornueckne ¢yHkiuu aununoB. CpaBHEHHE YTIEBOIOB, OCIKOB W JIMIHAOB KaK HCTOYHUKOB
DHEPTHH.



Hykneunosbie kucnotel: JIHK u PHK. HyxkneoTuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCIOT.
Crpoenne u ¢pynkuuu JJHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u ¢pyHKIMH.

[lutonorus — Hayka o kierke. Kierounas Teopusi — mpuMep B3aMMOACUCTBUS UAEH U (aKTOB B
HAYYHOM IMO3HAaHUU. MeTOo/1bl U3yUeHUs KIETKH.

Knerka kak uenoctHas >xuBas cucrema. OOmiMe NpPU3HAKK KIIETOK: 3aMKHyTas Hapy)KHas
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CUCTeMa CUHTE3a Oeka.

Tumbl  KJIETOK:  JyKapHOTHUYeCKass W nIpokapuorhyeckas.  OCOOEHHOCTH  CTPOCHHS
npokapuotuyeckoil kierku. Kiierounas crenka Oaktepuii. CTpoeHHE 3SyKapHOTHYECKOW KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIETOYHAs CTEHKA, TJIUKOKAIUKC, WX (QyHKIUH.
[Tnazmatudeckast memOpaHa, e€ cBoicTBa U QpyHKIMH. [{uTomnasma u e€¢ opranouasl. OqHOMEMOpPaHHBIC
opranouasl kuetku: OIIC, ammapat [ombmxu, nuzocombl. [lomyaBTOHOMHBIE OPraHOWIBI KIIETKH:
MUTOXOHJIpHH, TacTuabl. [IporcxoxaeHrne MUTOXOHApUN U TuiacTull. Buasl miuactun. HememOpanHbie
OpPraHOWIBl KJICTKU: PUOOCOMBI, KIIETOYHBIH IIEHTP, ICHTPUOJHU, PECHUYKH, >KTyTHKH. OYHKIHH
OpraHouJOB KJIETKU. BritoueHus.

SAnapo — perynsTopHblii LeHTp kieTku. CTpoeHue sjpa: siaepHas 000J0uyKa, KapHoIlia3Mma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JleMoHCTpanum:

[loptpetsr: A. JleBenryk, P. I'yk, T. [lIann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panxinn, K. M. bap.

Juarpammsl: «PacnpeneneHre XMMHUYECKHX JIEMEHTOB B HEXHMBOW INpupojae», «Pacmpenenenue
XUMUYECKHUX HJIEMEHTOB B )KMBOW MPUPOJIEY.

Tabmuner u cxemsl: «[leproguyeckast Tabnuiia XUMUYECKUX 3IIEMEHTOB», «CTpOeHHE MOJIEKYIIbI
BO/b, «buocunTe3 Oenka», «CTpoeHue Monekynbl Oenkay, «Ctpoenue depmenta», «HykienHoBbIC
kucnotel. [IHK», «Crtpoenne monekynst AT®», «CTpoeHHe 3yKapuOTHYECKOW KIeTKW», «CTpoeHue
JKUBOTHOU KIJIeTKM», «CTpoeHue pacTUTEIbHOW KIeTKn», «CTpoeHHe NpPOKApHUOTHYECKON KIIETKWY,
«Ctpoenue siipa KIETKN», « YTIeBOAbDY, «JIunuasn.

OOGopyioBaHHe: CBETOBOM MHUKPOCKOII, 000PYy/10BaHUE /I NIPOBEJCHUS HAOII0IEHUH, N3MEPEHUIA,
AKCTIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTEIIbHBIX, JKUBOTHBIX M OAKTEPHUAIIbHBIX KIETOK.

JlaGopaTopHble U NpakTH4YecKHe padoThbi:

Jlaboparopuas pabota Ne 1. «M3yueHHe KaTalIUTUYECKOW aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMuUJIa3bl WIKM KaTanas3bl)y».

JlaGopaTtopnast pabota Ne 2. «/3ydeHne CTpOeHUS KJIETOK PACTECHUH, )KHBOTHBIX M OAKTEPHil 1O
MHKPOCKOIIOM Ha TOTOBBIX MUKPOTIpETIapaTax U UX OIHCAHHUE.

Tema 4. /KuzHenesiTeJJbHOCTH KJIeTKHU (6 yacoB)

OOMeH BemiecTB, WM MeTaboIu3M. ACCHUMHIALUSA (TUTACTUYECKUN OOMEH) M JTUCCUMUIISIINS
(oHEepreTU4ecKuii 0OMEH) — JIB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonm3ma. Poslb 3aKOHOB COXpaHEHUs
BEIIIECTB Y YHEPTUH B TOHUMAHUH METabOIM3Ma.

Tunbr oOMeHa BeecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb pepmMeHTOB B 0OMEHE BEIIECTB U
MpPEBPAILICHUH SHEPTUH B KIIETKE.

®dotocunrte3. CBetoBas U TeMHOBas (a3bl poTocuHTe3a. Peakiuu dhorocuHTe3a. DPHEKTUBHOCTH
doTtocunTe3a. 3HaueHUe (PoTocuHTE3a ISl KU3HHM Ha 3emiie. BiausHue ycnoBuit cpeapl Ha POTOCHHTE3 U
CIIOCOOBI TIOBBITIICHUS €T0 TPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHH.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepun. 3HaueHUEe XeMOCHHTE3a JIJIS )KU3HH Ha 3emIle.



OHepreTuyecknii oOMeH B KieTKe. PacuieniieHue BelIecTB, BBIACICHHE U AKKYMYJHPOBaHHE
SHEPTUU B KIETKe. DTallbl SHepreTnyeckoro oomena. I'mukonu3. bpoxxenue u ero Bunsl. Kuciaopoanoe
OKHCIICHHE, WM KJeTouyHoe apixaHue. OxucnutensHoe QochopmmmpoBanue. IPPEeKTUBHOCTD
9HEpPreTU4ecKoro oOMeHa.

Peaknun matpuyHoro cuHte3a. I'enernueckas mHdopmarnusa u JJHK. Peanmsanus reneruyeckoit
uHpOpMaLnU B KIEeTKe. | 'eHeTnyeckuii Ko u ero cBoiicta. Tpanckpunuus — MaTpuusblii cuare3 PHK.
Tpancnsmus — OuocuHTe3 Oenka. Dtanbl Tpancnauuu. KomupoBanue amuHOKUCIOT. Pois pubocom B
OuocuHTe3e Oernka.

Heknerounsie ¢opmbl xku3Hu — BUpychl. Mcropust oTkpbeiTus BupycoB (J[. WM. VBaHOBCKHiA).
Oco0eHHOCTH CTPOCHUS M KU3HEHHOTO IMKJIAa BUpYcoB. bakTepuodaru. bonesnn pactenuid, 5)kUBOTHBIX U
YeNoBeKa, BeI3bIBaeMbIe BHUpycaMu. Bupyc ummyHonedunumra genoBeka (BUY) — Bo3oyaurens CITNda.
OOparHasi TpaHCKpHUIILMs, peBepTaza W HHTerpasa. lIpodunakTuka pacrnpoCTpaHEeHHUs BHPYCHBIX
3a00JIeBaHU.

JleMoHCTpanum:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunsl nutaHusy», «Merabonusm», «MHUTOXOHIPUS», «DHEPreTHUECKHUM
oOmen», «Xmopomiacty, «Porocuntesy, «Crpoenne JJHK», «Ctpoenue u QpyHKIMOHUpOBAHHUE T'E€HAY,
«Cunres Oenka», «['enernueckuii kon», «Bupyce», «bakrepuodarm», «CTpoeHHEe U )KU3HEHHBIA UK
Bupyca CIINa, 6akrepuodaray, «Permmukarmms JJTHK».

Ob6opynoBanue: mojenu-anmiaukauu «Yasoenue JIHK u tpanckpunuums», «buocunres Genkay,
«Ctpoenue kneTkn», moaens crpykrypst JJHK.

Tema 5. PazMHoOKeHHe M HHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB (5 4ac)

Kiterounslii 1IUKJII, WK )KU3HEHHBIN 1UKI KieTku. MuTepdasza u mutos. [Iporeccsl, nmpoTekaromniue
B uHTepdaze. Pemmukanus — peakuus marpuusoro cuaresza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Ha0op — KapuoTHIl. [IMIIIOMAHBIN U raluIONIHBIN XpOMOCOMHBIE HabOphl. XpoMaTu ibl. L{uTomoruueckue
OCHOBBI Pa3MHOKEHUS U UHAMBUYAIBHOTO Pa3BUTHS OPraHU3MOB.

Henenne xnerkn — muro3. Craaum murtosa. [lporecchl, MpouUCXOAfIIMEe Ha Pa3HbIX CTaIUAX
MUTO3a. brOIOrn4ecKkuii CMbICII MUTO3a.

[Tporpammupyemasi rudesb KJIETKH — allonTo3.

@®opMbl  pa3MHOXKEHHSI OpPraHM3MOB: Oecronoe M mojoBoe. Buiel 0ecrnonoro pa3MHOXKEHHUS:
JIeIeHNe HaJBOe, TOYKOBaHME OJIHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUe, BEreTaTUBHOE
pa3MHOkeHUe. MIcKycCTBEHHOE KIIOHMPOBAHNUE OPIaHU3MOB, €r0 3HAUEHUE JUIS CEJIEKLIUN.

[TonoBoe pa3MHOXKeHHE, €r0 OTIAMYUS OT OECIOI0ro.

Meiio3. Ctaguu Meiio3a. [Iporeccel, mpoucxoasnime Ha craausx menos3a. [loBenenue xpoMocom B
Mmeno3se. Kpoccunrosep. bruonornuecknii cMbIC M 3HAYEHUE MEN03a.

['ameTorenes — mporecc 00pa3oBaHUs IOJIOBBIX KIJIETOK Yy JKUBOTHBIX. I[lOJNOBBIE »Kene3bl:
CEeMEHHUKHU U SMYHUKH. OOpa3zoBaHue U pa3BUTHE MOJOBBIX KJIETOK — ramMeT (CriepMaTo30u/], SHIeKIeTKa)
— cmepmaroreHe3 u  oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHLEKJIETOK M  CIepMaTO30MJIOB.
OmnonorBopenue. [lapreHorenes.

WNunuBuayanbHoe pa3BuTue (OHTOTreHe3). OMOpHOHaIbHOE pa3BUTHE (3MOpHOTeHe3). ITarbl
SMOPHOHAIBHOTO PA3BUTUS y MO3BOHOYHBIX KHBOTHBIX: ApPOOJICHUE, TacTpPyJIsALUs, OpraHoreHes.
[ToctomOpuoHanpHOE  pa3BUTHE. THUNBI MOCTIMOPHMOHAIBHOIO  PAa3BUTUA:  MpPSIMOE, HENPSIMOE
(mmuuHovHOE). BriusiHME cpeibl Ha pa3BUTHE OPTraHU3MOB, (DaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 I[BETKOBOIO PpACTEHMs: CTPOCHHUE CEMEHM, CTaauu
pa3BUTHA.



JdemoHcTpanuu:

Tabmuubl u cxembl: «DOpMBbl pPa3MHOXKEHHS OPTraHU3MOBY», «J[BOifHOE OIIOJOTBOpEHHE Y
IIBETKOBBIX pacTeHuil», «BererarnBHOEe pa3MHOXKEHHME pacTeHUil», «J/leneHue kieTku OaxTepuii»,
«CtpoeHne MOJIOBBIX KIETOK», «CTpoeHune XpomMocombly, «Kierounbld nukimy», «Permmkamus JITHK»,
«Mutos», «Melos», «lIpsMoe u HenpsaMoe pa3zBUTHe», «['amMmeToreHes y MICKOMUTAIOIINX U YEIOBEKA,
«OCHOBHBIC CTaUU OHTOTCHE3AY.

OOGopynoBanue:  MHKpOCKoOM,  MuKpomnpenaparsl  «CrniepMaro3oujbl  MIJIEKOMUTAIOILIET0Y,
«Sitnekierka MiekonuTaromero», «KapuokuHe3 B KIETKax KOpellka JiyKa», MarHuTHas MoOJIelb-
anmukanus «/lenenue knetkny», moaens JTHK, moxens MeradasHnoit XpoMOCOMBI.

JlabopaTopHble 1 IpaKkTHYeCKHEe PadOThI:

Jlaboparopuas padota Ne 3. «HabmoneHre MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOTpenapaTax».

Jlaboparopnas pabGora Ne 4. «l3ydyeHne CTpOCHHsS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciieicTBeHHOCTh M U3MEHYNBOCTH OPraHu3MoB (9 4acoB)

[Ipeamer u 3amauu reHeTUkH. VcTopusi pa3BUTHS I€HETUKH. POJIb IUTOJIOTMU U AMOPUOJIOTHH B
CTaHOBJICHUM T'eHETHKH. BKilay poccHHCKMX U 3apyOeKHBIX YUYEHBIX B Pa3BUTHUE T'€HETHKH. MeTozbl
TeHEeTUKH  (TMOpUIOJIOTMUECKUH, [UTOTCHETHYECKUM, MOJEKYJsIpHO-TeHeTnYeckuil). OCHOBHBIC
TeHEeTUYECKUE MOHATHUSA. [ eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAcIleJ0BaHUs MPHU3HAKOB, ycTaHoBieHHbIe [. Mengenem. MonorubpumaHoe
CKpelrBaHue. 3aKOH eIuHO0-00pa3us rHOpUA0B MepBoro nokoneHus. [IpaBuno qoMuHUpOBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramet. [1osiHOE U HEMOJIHOE JOMUHUPOBAHUE.

JurunbpuaHnoe ckpenMBanue. 3aK0OH HE3aBUCUMOT'O HACJIeI0BaHMs MPU3HAKOB. L{utoreHernueckue
OCHOBBI ~ JUTHOPUIHOTO  CKpeluBaHUsA.  AHamu3upymollee  CKpemmBaHue.  Vcmonp3oBaHHe
AHATM3UPYIOIIETO CKPEIIUBaHUS TS ONpeIeJICH s TEHOTUIIA OCOOH.

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T. Moprana mo CIETIGHHOMY HacJeIOBaHUIO
reHoB. HapyiieHue crienieHus: TeHOB B pe3yJibTaTe KPOCCHHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'enetnka mnona. XpOMOCOMHOE OIpeAesieHHe TMoyia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHbIe 1 reTeporaMeTHbie opranu3Mbl. HacinenoBanue npru3HakoB, CHEMIICHHBIX C TTOJIOM.

N3menunBoCTh. BuIbI M3MEHUMBOCTH: HEHACIICICTBEHHAas W HacieIcTBeHHas. Poib cpenbl B
HEHACJIeICTBEHHOU U3MEHUYHUBOCTH. XapakTepucTuka MOIU(DUKAITMOHHOM HW3MEHUYUBOCTH.
Bapuauvonnslii psin M BapuanuoHHass KpuBasg. Hopma peakuum npusHaka. KonudecTBeHHblE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBolicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBennas, Wi TeHOTHITHYECKas, HI3MEHIMBOCTh. KoMOMHATHBHAS M3MEHINBOCTh. Melo3 u
MOJIOBOM TPOIECC — OCHOBA KOMOWHATUBHOM WM3MEHUMBOCTH. MyTallMOHHAs W3MEHUYHUBOCTD.
Knaccudpukanus wmyTanuii: TEHHbIE, XPOMOCOMHBIE, Te€HOMHBbIe. YacToTa W MPUYMHBI MYyTaIui.
Myrtarennsie (akTopbl. 3aKOH TOMOJOTMYECKMX psIOB B HacleACTBeHHOW u3MeHunBoctu H. U.
Bagurosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka 4enoBeka. Kapuorun dyenoBeka. (OCHOBHBIE METOABI TEHETHKH  YeJIOBEKa:
TE€HEATOTHYCCKUN, OJIM3HEIOBBIN, IMMTOTCHETHYECKUH, OMOXUMUYECKUNA, MOJICKYJISIPHO-TEHETHUCCKH.
CoBpeMEHHOE ONpEAeIeHNE TE€HOTHUIA: MOJHON€HOMHOE CEKBEHHPOBAHWE, T€HOTHUIHUPOBAHHUE, B TOM
yucie ¢ nomombio [11[P-ananu3a. HacinencTtBennbie 3a001¢BaHUS YEI0BEKA: TeHHbIE 00J1€3HU, OOJIE3HH C
HACJICJICTBEHHOW MPEAPACTIONOKEHHOCTBIO, XPOMOCOMHBIE Oosie3Hr. CoMaTHYecKue U TeHEepaTHBHBIC
myTaruu. CTBOJIOBBIC KJICTKU. [IpUHIIUIIBI 310pOBOTO 00pas3a >KM3HU, TUATHOCTUKH, MPO(QHUIAKTHKA U



JieYeHUsl TeHeTUYeCKux Oose3Hel. MennKo-reHeTUYecKoe KOHCYIbTHPOBaHHE. 3HAUEHUE METUIIMTHCKOM
TCHETUKHU B MPEIOTBPAIICHUH U JICUCHUN TeHETHUECKUX 3a00JIeBaHUI YeIOBEKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B. Tumodees-Pecopckui,
H. 1. BaBuios.

Tabmuubl 1 cxeMbl: « MOHOTHOPUAHOE CKPEUIMBAHUE U €T0 IIMTOTEHETHYECKas OCHOBa», «3aKOH
pacuiermyieHHsi M €ro IMTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOTHI ramer», «JluruOpumHoe
cKpeluBanuey, «L{luronornyeckue OCHOBBI AUTHOPUIHOTO CKpelIMBaHuD, «Meio3y, «B3anmonelicTBue
AJUIETIbHBIX T€HOB», «l'€HeTHuYecKkHe KapThbl PACTEHM, XMBOTHBIX M ueJoBeKa», «['eHeTmka momay,
«3aKOHOMEpPHOCTH HACJIEIOBaHMs, CLEIUIEHHOIO C MoJoM», «KapumoTtumbl uenoBeka M KUBOTHBIXY,
«Bunelt um3MeHunBoCcTH», «MoauduKanoHHas W3MEHUMBOCTH», «HacmenoBanue pesyc-hakropay,
«l'eHeTuka rpynn KpoBu», «MyTallMOHHAsE ©K3BMEHYUBOCTD.

O6opynoBanue:  MojenH-ammukanuu  «MoHorubpugHoe — ckpemuBanuey»,  «Hemomnoe
JOMHUHUpOBaHMe», «JlurubpunHoe ckpeuuBaHue», «llepekpéct  XpoMocoM», MHUKpPOCKON U
MuKponpenapat «/po3oduna» (Hopma, myTtamuu GOopMbI KPBUIEEB U OKpAacKu Tena), repbapuit «Iopox
IIOCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

Jlaboparopras pabora Ne 5. «lM3ydeHue pe3yiabTaTOB MOHOTHOPHIHOTO H JUTHOPHUIHOTO
CKPEILIMBAHUA y JPO30(HIIBI Ha TOTOBBIX MUKPOIPENapaTaxy.

Jlaboparopunas pabora No 6. «/3yueHue MOAMQPHUKAMOHHON HW3MEHYMBOCTU, IOCTPOCHHE
BApUALIMOHHOTO PsI/1a U BAPUALIMOHHON KPUBOI.

JlaGopaTtopHnast pabota Ne 7. « AHanu3 MyTanuii y 1po30¢uiisl Ha TOTOBBIX MUKpPOIIpErapaTaxy.

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesiekuusi oprann3moB. OcHOBBI OM0TexXHO10THH (3 Haca)

Ceneknus Kak HayKa U Ipouecc. 3apokIeHHe celeKIuu u goMectukanusa. Yuenue H. 1. BaBunosa
0 LEHTpax MPOMCXOXKJIEHUS M MHOrooOpa3usi KyJbTypHbIX pacTeHud. LIeHTpsl TpoucxoXxaeHus
JIOMAIITHUX KUBOTHBIX. COPT, MOPO/Ia, IITAMM.

CoBpeMeHHbBIE METO/IbI CEeNeKIIMU. MacCcOoBbI 1 MHAUBUYaTbHBIA OTOOPHI B CENIEKIINH PACTCHHUH U
KUBOTHBIX. OlleHKa JKcTepbepa. BIM3KOpOACTBEHHOE CKpeUIMBaHUE — WHOpUAUHT. Yucrtas ITUHUS.
CkpemBanue 4ucThix JuHUM. ['etepo3uc, mnm rubpuaHas cuia. HepoiacTBeHHOe CKpelluMBaHUE —
aytopunuur. OtnanéHHas rubpuauzanus U e€ ycnexu. VICKycCTBEHHBIM MyTareHe3 U IOJIyd4eHHe
MOJIMIUIOUAOB. JJOCTHKEHUS CENIEKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib NOpOW3BOACTBA. ['eHHas WHXKeHepus. OTambl  CO3JaHUS
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas unkeHepus. KierouHble KyJnbTypbl.
MukpoxkioHanbHOE pa3MHOXKEHHE pacTeHuil. KnonupoBanue BBICOKOTIPOTYKTHBHBIX
CENIbCKOXO3SMCTBEHHBIX OPraHW3MOB. JKOJIOTHYEeCKHEe M 3Thdeckue npobiembl. MO — reHeTHuecKu
MOIU(DUIIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHOB.

Tabmuiel U cxembl: KapTa «L[eHTpbI MPOUCXOXKICHUS U MHOTOOOpPa3us KyJIbTYpPHBIX PACTCHHID,
«ITopoasl HOMAIIHUX >KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHuit», «OTmanéHHas THOpUAH3AIL,
«Pabotel akagemuka M. @. MeanoBay, «llomumnongus», «OO0BeKTHl OHMOTeXxHONOTHNY», «KieTodnbie
KYJBTYpbI U KJIOHHUpOBaHHEe», « KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSKH TUIOAOB M KOPHEIUIOJAOB JUKUX (OPM U KYJIBTYPHBIX COPTOB PacTEHUH,
repOapuii «CenbCKOXO03IHCTBEHHBIC PACTEHUSD).

JlaGopaTopHble H MpaKkTH4YecKHe padoThbi:



OKCKypcusi«OCHOBHBIE METOABl U JOCTH)KEHMSI CEJeKIUU pPACTeHUH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO (DepMy, COPTOUCIIBITATEIbHBINA YIaCTOK, B TEIUIMYHOE XO3SHCTBO,
1a00paTOpHIO arpOyHUBEPCUTETA UM HAYYHOI'O LIEHTPA)».

11 KUIIACC

Tema 1. IBosronuonHasi 6uosorus (9 yacon)

[IpeanocbuUIKM BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOPUHU. DBOJIOLMOHHAA TEOpPHUS U €€ MECTO B
Ouosnorun. BiusHue 3BOTIOLMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HAYK.

CBugerenbcTBa 3BOMIONMHU. [laieoHTOIOrMUECKHE: TOCIIEA0BATENBHOCTh IOSABICHUS BHUIOB B
NAJICOHTOJIOTHYECKOM JIETOMUCH, TepexoaHble (opmbl. broreorpaduueckue: cXoICTBO U pa3inuyue GpayH
U (JIOp MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOJACTBA M  pa3iuuusg OHOMOPHOHOB pAa3HBIX BHUAOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIOTMYHBIE, PYAUMEHTApHbIE OpPraHbl, aTaBU3MBbL.
MonexkynspHO-OMOXMMHUYECKHE:  CXOACTBO  MEXaHM3MOB  HACIIEACTBEHHOCTH M OCHOBHBIX
METa0OTMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMS JapBUHU3Ma. J[BUKylue
CWJIBI 3BOJIONUU BHUAOB NO JlapBuHY (M30BITOYHOE PA3MHOKEHHE MpPH OTPAaHMYEHHOCTH PECYPCOB,
HeomnpeaenéHHas N3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBAaHHE, ECTECTBEHHBII 0TOOP).

Cunrernueckas teopust 3Bononuu (CTO) u e€ oCHOBHBIE TIOJIOKEHUS.

MukposBontonus. [lonynsauus kak eIMHULIa BU1a U SBOJIFOLUU.

JBuxymme cuibl  (pakTopbl) HBOMIOLMKA BUAOB B Tpupojae. MyTallMOHHBINM mpolecc U
KOMOHMHATHBHAs U3MEHUUBOCTb. [loMysiMoHHbIe BOIHBI U Ipeiid reHoB. M3omsauus 1 Murpamus.

EctectBeHHbII1 0TOOp — HanpapisoLuil ¢pakTop 3Bosounn. opMbl ecTeCTBEHHOTO 0TOOpa.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BOIIONMU. [lpumepsl mpucrnocobaeHui y
OpraHu3MoB. ApoMOp(O3bl U UAUO-aIANITAIIH.

Bug u Bugoo6pazoanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUI000pa30BaHus: reorpaduieckoe,
9KOJIOTMYECKOE.

MakposBomorusi.  DopMbel  dBomOIMH:  (pumeTHYeckas, AUBEPreHTHas, KOHBEPreHTHa,
napasuiensHas. HeoOpaTuMoCTh SBONIOINH.

[IpoucxoxaeHre OT HecHelUalIn3UpOBaHHBIX MpeAkoB. [Iporpeccupyromas crenuanu3amnms.
AnanTiBHAs paguaIus.

JleMoHCTpanum:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, O.
Mromnep, A. H. Ceseprios.

Tabmumpl 1 cxembl: «Pa3Butne opranmueckoro mMupa Ha 3emiie», «3apOJbIIIH MMO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl O0pbObI 3a cyiiecTBoBaHHE», «EcTecTBeHHBI 0TOODY,
«MHoroobpa3ue COpTOB pacTeHuit», «MHorooOpasue mMOpoJ  KUBOTHBIX», «llomymsiumny,
«MyTaloHHass HW3MEHYUBOCTH», «Apomopdossl», «Mnmoanantanum», «OOmias nereHepanus»,
«JIBmwxymme cuibl dBomonnny, «Kapra-cxema mapmpyra myremectBus Y. Jlapsunay, «boppba 3a
cyuiectBoBanue», «lIpucnocobnaenHocts  opranu3moBy», «l'eorpaduyeckoe  Bumo0Opa3oBaHUEY,
«DKOJIOTHUECKOE BUA000Pa30BaHUEY.

O6opynoBaHue: KOJUIEKIHMSI HACEKOMBIX C Pa3JIMYHBIMU THUIAaMH OKPAackH, HaOOp IMJIOJOB U CEMsH,
kosutekuus «IIpuMepsl 3alUTHBIX MPHUCIIOCOOTICHUM y KUBOTHBIX», MOJelb «OCHOBHBIE HAIpaBIICHUS
IBOJIOIMMY, 00BEMHAA MOJIeNIb «CTPOECHUE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.



buoreorpaduyeckas kapta mupa, Koekuus «DopMbl COXPaHHOCTH HCKOMAEMBIX JKUBOTHBIX U
pacreHui», wmoxens ammukanus «llepekpéct xpoMmocom», BiaxHble Inpenaparel  «PasBurne
HacekoMoroy, «Pa3Butne arymku», Mukpomnpenapar «Jpozoduna» (Hopma, MyTaruu GOpMbl KPbLIHEB
Y OKpacCKH Teja).

JlaGopaTopHble H NpaKkTH4YecKHe padoThI:

JlaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(}HOIIOTHIECKOMY KPHUTEPHION.

Jlaboparopuas pabota Ne 2. «Omnucanue mpucrocoOJEHHOCTH OpraHu3Ma U € OTHOCHTEIHLHOTO
XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U pa3BuTHE KU3HU HA 3emuie (10 yacoB)

JloHay4HbIe IIPEICTABICHUS O 3apOXKACHUM KU3HUA. HayuHble TMIIOTE3bI BOSHUKHOBEHUS KU3HU Ha
3emiie: abMOTeHe3 U MaHCTIEpMEsL. XUMUYeCKast HBOIOLHUS. AOMOTEHHBII CUHTE3 OPraHNYEeCKUX BEILECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOHN »Bomtonuu. HavanbHele 3Tanbl
Oouonoruueckor sBomonuu. [unoresa PHK-mupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYp H
BO3HMKHOBEHHE IPOTOKIETKHU. [lepBble kineTkn M ux 3Boiaronus. POpMHPOBAHHE OCHOBHBIX TIPYIII
JKUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie 1o spam U nepuojaM. Karapxeil. Apxeiickas U npoTepo30KcKas 3pbl.
[Taneozoiickass 3pa u e€ mepuoAbl: KEeMOPHICKUI, OpPJOBUKCKUN, CHIypUNUCKUN, JIEBOHCKHUA,
KAMEHHOYTOJIHBIH, IEPMCKUH.

Me3so30iicKas 3pa U €€ Iepuoabl: TPUACOBBIN, IOPCKUH, MEJIIOBOM.

Kaiino3zoiickas apa 1 €€ nmepuo/ibl: ajeoreHOBbINA, HEOIT€HOBBIN, aHTPOIIOI€HOBBIH.

XapakTepucTuka KiauMaTa M TeOJIOTMUECKUX IporeccoB. (OCHOBHBIE 3Tamlbl HBOJIOLUU
PacCTUTENBLHOTO U XUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHMi M >KUBOTHBIX. IlosiBieHue, pacuBer u
BBIMHUpaHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpa)keHUe HBOJIOLMH. OCHOBHBIE CHCTEMATHYECKHE TPYIIIIBI
OpraHU3MOB.

OBojronuUsl yenoBeKa. AHTPONOJOrUsl Kak Hayka. Pa3BuTue mpeacTaBieHUN O NMPOUCXOXKICHUU
yenoBeka. MeToapl HM3ydeHus aHTpororeHe3a. CXOACTBa M pa3idyMsl 4YeJNOBEKAa U JKUBOTHBIX.
CucremaTn4eckoe MOJI0KEHUE YEIOBEKa.

JBuxyume cuibl (akTopbl) aHTponoreHe3a. HacrnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM
ot0op. O01IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYIUI TPY/la, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaJM W BETBU JBOJIIOLMM YEJIOBEKA: aBCTPAIONUTEKH, UermoBek ymenblil, YenoBek
NpsAMOXOAAIMiA, YelmoBeKk HeaHaepTalbCcKuid, YenoBek pa3yMHblii. Haxoaku HCKOIaembIX OCTaTKOB,
BpeMsI CYIIECTBOBaHMsI, 00JIaCTh pacpoCTpaHeHus, 00BEM rOJIOBHOTO MO3Ta, 00pa3 KHU3HH, OPYIHSL.

Yenoseueckne pacbl. OcHOBHBIE OONBINHE pachl: €BpomeoujHas (eBpa3uiickas), HErpo-
aBCTpaJIONIHAA (axBaTOpHaNbHas), MOHTOJIOHTHAS (a3maTcko-aMepHKaHCKas). Yeptol
IpUCHIOCOOJICHHOCTH TIPEAICTAaBUTENCH YeNOBEUECKUX pPac K YCJIOBUSM CYyIIECTBOBaHHSA. ETMHCTBO
yesoBeueckux pac. Kpuruka pacusma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuubl u cxembl: «Bo3nukHoBeHne CoJIHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOTO MHUPa,
«PactutenpHas kieTka», «KuBoTHas kieTka», «[Ipokapuoruueckas kieTka», «COBpeMEHHas cucTema
OpraHMYecKoro Mupa», «CpaBHEHHE aHATOMHYECKHX UYepT CTPOCHHUS YEIOBEKa M 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJe€OHTOJIOTMYECKUX HaXOJOK TIPEIKOB COBPEMEHHOTO YEeJIOBEKay,
«/lpeBHelue aoan», «ApesHue moamn», «llepseie coBpeMeHHEBIE JII0AN», «HenoBedeckue pacsh».

Ob6opynoBanue: Myspku «IIpoucxoxaenue yenoeka» (OIOCTBI aBCTPAJIONMUTEKA, TUTEKAHTPOIIA,
HeaH/epTaliblla, KpOMaHbOHIIA), CJICNIKU WM U300paKeHUs] KaMEHHBIX OpYJIUil MEepBOOBITHOIO YellOBEKa



(kaMHHU-YOMITIEPHI, pyOmMIa, ckpebia), reoXpoHoJornueckas Tabnuia, KojuieKuus «DopMbl COXpaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX M PACTCHUID.

JlabopaTopHble U NpaKkTHYecKue padoThI:

[IpakTuueckass padora No 1. «lM3yueHuWe HCKOIMAEMBbIX OCTAaTKOB pPACTEHUW W J>KHUBOTHBIX B
KOJUTCKIIASAX).

OKCKypeusi «OBOJIOLUS OPraHM4eCcKOro MHpa Ha 3emie» (B €CTECTBEHHO-HAY4YHBIH WIIU
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKpYy Kaomas cpeaa (5 4acon)

DKoJjorusi Kak Hayka. 3aJjauyd MU pa3fenbl IKOJIOTHHU. MeETOoNbl KOJOTHYECKHX HCCIeI0BaHUM.
DKOJOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOAHASI, HA3EMHO-BO3/AyIIHAsI, [IOYBEHHAs, BHyTPUOPraHU3MEHHas!.

Oxonoruveckue  ¢akropel. Kimaccudukanus sxomoruyeckux — (GakTopoB:  aOMOTHYECKUE,
OMOTHYECKUE U aHTPONOreHHbIe. J(elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AlGuotnueckue (akTOpel: CBET, TeMIeparypa, BiIakHOCTb. Dotomepuomusm. [IpucnocobieHus
OpraHU3MOB K JIEUCTBUIO a0MOoTHYECKUX (pakTOpoB. buonoruueckue purMsl.

buotnueckue dakropbl. Bugsl OMOTHYECKMX B3aUMOJICHCTBUIN: KOHKYPEHIIMS, XWUITHHUYECTBO,
cumbuo3 u ero dopmel. [lapasuTusMm, koomepanus, MyTyanau3M, KOMMEHCAIHU3M (KBapTHUPAHCTBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HauYeHHWE OWOTHYECKUX B3aWMMOJCHCTBHH IS
CYUIECTBOBAHHS OPTaHW3MOB B IPHUPOIHBIX COOOIIECTBAX.

DKOJOTUYECKHE XapAaKTePUCTHKHU MOnyJsnuu. OCHOBHBIE MMOKA3aTeNu MOMYJSALIUU: YUCICHHOCTD,
IUIOTHOCTB, POXAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpalusd. JIMHAMHUKA YACICHHOCTH NOMYJISLHMUA U €€
perysus.

JdemoHcTpaumnu:

[Toptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkerns.

Tabmuubl u cxembl: kapra «[Ipupomnbie 30HBI 3emim», «Cpelnpl OOMTAaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynaunn», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJSALUUU HHPY30pHH-
Typenbkny, «lIuiessie nenm.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHass pabora Ne 3. «Mopdooruueckue 0COOEHHOCTH PACTEHMH M3 pPa3HBIX MECT
OoOUTaHUN.

JlaGopaTtopHnas pabota Ne 4. «BrnusiHuEe cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktnyeckas padora Ne 2. «[loxcuér MIOTHOCTH MOMYJISAILMNA Pa3HBIX BUAOB PACTCHUN.

Tema 4. Coo0mecTBa U 3ko00rnueckue cucremnl (10 yacon)

Coo0mecTBo opraHu3mMoB — OuorieHo3. CTpykTypbl OMOIIEHO3a: BHIAOBAas, MPOCTPAHCTBEHHAS,
Tpouueckas (nuieBasi). Buabi-noMuHanTsl. CBSI3U B OUOIIEHO3E.

Dkonorudeckue cucteMbl (3kocucteMbl). [lonstne 00 »dKkocucTteMe U OHOTEOIEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: IMPOAYLEHTHI, KOHCYMEHTBI, peayleHTsl. Kpyrosopor
BEIIECTB M TOTOK SHEPruu B dKocucTeMme. Tpoduueckue (MHILEBBIE) YPOBHU 3KocucTeMbl. [lumieBbie
nenu u cetd. OCHOBHbIE MOKAa3aTeNN dKOCUCTEMBI: OMomacca, MpOAyKIHs. DKOJIOTHUYeCKHe MUPaMUIbIL:
NPOAYKIUH, YACIEHHOCTH, OromMacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTh, CAMOPETYJISLMS, Pa3BUTHE.
Cykueccusi.

[IpupogHble  BKOCHUCTEMBI. ODKOCHCTEMBI O03€p W  peK. OIKOCHCTEMA XBOWMHOTO WM
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE  JKOCHCTEMBI.  ATPO3KOCHCTEMBL.  YpOo3kocuctembl. buonorumueckoe U
XO03sICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznooOpazne kak (akTtop ycroiumBoCcTH HKOocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpasus Ha 3emiie.

VYuenune B. U. Bepuaackoro o 6mocdepe. ['panuipl, coctaB u crpykrypa Ouochepst. Kuoe
BelecTBO U ero (yHknuu. OcobeHHocTH Ouocdepbl Kak NI0OanbHOM 3KOcHCTEeMBl. JIMHaMUYeCcKoe
paBHOBecHe U 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTs 1 OMOT€OXMMHUYECKHE LUKIIBI JIEMEHTOB (yriiepoja, a30Ta). 30HAIbHOCTh
ouochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouochepe 3emun. AHTPONOTCHHBbIE HW3MeHeHUs B Owochepe. ['nmodaybHbIC
9KOJIOTUYECKHE TIPOOIIEMBI.

CocymecTBoBaHne TpUpoabl U 4yenoBedyecTBa. CoxpaHeHHe OHMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctd Omocepsl. OCHOBa palMOHAILHOTO YIIPABICHHUS HPUPOAHBIMH pECypcaMH W HX
ucnosb3oBanue. JlocTHKeHHsI OMOJIOTUU M OXpaHa IPUPOIbI.

JdeMoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuubr u cxembl: «[lumesbie nenw», «buoneHo3: coctaB W CcTpyKTypa», «lIpuponHsie
coobuiectBay, «llenu nmutanus», «Okojgoruyeckas nupamuaa», «buocdepa u yenosex», «IkocucreMa
IIMPOKOJIMCTBEHHOIO Jieca», «JKOocHUcTeMa XBOWHOro Jieca», «bHoleHo3 BogoéMay, «ATpOLEHO3Y,
«lIpumepHBIE aHTPOIIOI€HHBIE BO3JCUCTBUS Ha NPUPOAY», «BaxkHeumme HCTOYHUKM 3arpsA3HEHUs
BO3/IyXa M TPYHTOBBIX BOJ», «IlouBa — BaxkHelIIas cocTaBisitonas onocdepsn», «DakTopsl Aerpaganuu
nouBy, «llapHukoBblll 3pdexT», «DaKTOpbl pPaAMOAKTUBHOIO 3arpsisHeHus Ouocepb», «OOmas
CTpyKTypa Oumocteps», «PacnpoctpaneHue >xu3Hu B Ouochepe», «O30HOBBIM 3kpaH OuochepbD,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopot azora B mpupoe».

O6opynoBaHue: Mojenb-anmiaukanus «TunuuHele OHOLEHO3Bl», Tepbapuil  «PacTuTenbHble
cooOuiecTBay, Koyekiuu «buoneHo3», «BpenuTtenu BakHEHIIUX CENbCKOXO3AHCTBEHHBIX KYJIbTYDPY,
repbapuy U KOJUJICKIMH PACTEHUH M KUBOTHBIX, NMPUHAUIEKAIUE K PAa3HBIM 3KOJOTMUECKUM IpyIIam
onHoro Buja, Kpacnas kuura Poccuiickoit denepannu, n300pakeHUsl OXpaHsIeMbIX BUJOB PACTEHUHN U
KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'MH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycTtaHaBIUBarOTCS TpeOOBAaHUS K pe3yJbTaTaM OCBOCHHS OO0yYarOIIMMHUCS
MPOrpaMM CpeHEro 00I1ero 00pa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType JINYHOCTHBIX PE3yJbTaTOB OCBOCHMs NpeaMeTa «brosorus» BBIIEICHBI CIEIyIOIINE
COCTaBJISAIOLIME: OCO3HAHNE OOYYarOIIMMUCS POCCUMCKON Ipa’kAaHCKON MIEHTMYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEISIICHHIIO, HATMYME MOTUBAIIMH K 00y4YEeHUIO OMOJIOTHH,
L[EJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTU HAa OCHOBE KJIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPaJULMi pa3BUTUS OMOJIOIMYECKOrO 3HAHUS, FTOTOBHOCTh M CIIOCOOHOCTh 00YyYaIOIIUXCsI
PYKOBOJICTBOBATbCA B CBOEH JEATEIBHOCTU LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMM, IPUCYLIUMU
cucreMe OHOJOTHMYECKOTOo OOpa30BaHUs, HAIMYHME OSKOJOTHMYECKOTO TMPABOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTD KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOEHMs mpeamMera «buonorus» nocruraiorcs B €IUHCTBE Y4eOHOH M
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUU € TPAJULMOHHBIMU POCCUMCKMMH COLMOKYJIBTYPHBIMH,
UCTOPUYECKIMHU W JYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPUHSATHIMH B OOIIECTBE NpaBUIAMU U
HOpMaMH{ TOBEJCHHSI M CHOCOOCTBYIOT IMpOIleccaM CaMOIO3HAHUS, CAMOBOCIHUTAHUS M CaMOPA3BUTHS,
pa3BUTUs BHYTPEHHEH IO3ULUU JIMYHOCTH, NAaTPUOTHU3MA, YBAXKEHUS K 3aKOHY U IPAaBONOPSIAKY,
YeJIOBEKY TpyJla M CTaplIeMy ITOKOJCHHIO, B3aUMHOTO YBAKEHMsI, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY
HacleIul M TPaJuLUUsAM MHOTOHAalMOHAIbHOrO Hapona Poccuiickon ®enepanuu, HOpupone u
OKpYXKarollel cpere.

JInuHOCTHBIE pE3yJdbTaThl OCBOEHUs YyuyeOHoro mnpenMera «buonorus» MOMKHBI OTpaXkaTbh
TOTOBHOCTb U CIIOCOOHOCTH 00YYaOLINXCSl PyKOBOACTBOBATHCS C(HOPMUPOBAHHOIN BHYTpEHHEH Mo3uIuei
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpPHUEHTALlMH, TO3WTUBHBIX  BHYTPEHHHX  YOEXICHUII,
COOTBETCTBYIOIIMX TPAAUIMOHHBIM LEHHOCTSM POCCUHCKOTO OOIIEeCTBa, pPACUIMPEHUE >KU3HEHHOIO
ONbITa M ONBITA JAEATEIBHOCTH B IPOLECCE pEealn3alli OCHOBHBIX HAINPABICHUM BOCHUTATEIBHOU
JESATEIIBHOCTH, B TOM UHUCIIE B YACTH:

1)rpamxaaHcKoro BOCIIMTAHUS:

c(OpMUPOBAHHOCTh TPAXKJIAHCKON MO3UIMH O0YyYaromlerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBA;

0CO3HaHHME CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U PABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH 1€ATENFHOCTH NMPHU CO3JaHUN YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENENIATh COOCTBEHHYIO IMO3UILIMI0O MO OTHOLIEHUIO K SIBJICHHUSIM COBPEMEHHOM
KHU3HU U OOBSCHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTUBHOI'O B3aHMMOJAEHUCTBUS
JrO/IEN C pa3HbIMU YOEKACHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMU U COLMAJIBHBIM T0JI0KEHUEM;

TOTOBHOCTh K COTPYJIHUUYECTBY B IIPOLIECCE COBMECTHOT'O BBIIOJHEHMS YUEOHBIX, IO3HABATEIbHBIX
U HCCIICZIOBATENILCKUX 3ajlay, YBaKUTEIBHOTO OTHOLICHHWS K MHEHHUIO ONIOHEHTOB MpPHU OOCYXKICHUH
CTHIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COJCPKAHUS;

TOTOBHOCTb K TYMAHUTApPHO! U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:



c(OpMHUPOBAHHOCTh POCCUNCKOM IPaKAAHCKOW MIEHTUYHOCTH, IATPUOTHU3MA, YBAKEHUSI K CBOEMY
HapoJdy, YyBCTBAa OTBETCTBEHHOCTHU nepea PoauHoM, ropaocTy 3a CBOM Kpai, cBOK PoauHy, CBOU S3bIK U
KYJBTYpY, NPOILIOE U HACTOSAIIEe MHOTOHAIIMOHATLHOTO Hapoia Poccuu;

LEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEIUI0 U MaMSATHUKAM HPHUPOAbL, TOCTHKEHUSAM
Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIGHMBATh BKJIA] POCCHMCKMX YUYEHBIX B CTAaHOBIICHHUE M Pa3BUTHE OHOJIOTHH,
MOHUMaHUs 3Ha4eHHUs] OUOJOTUU B MO3HAHUM 3aKOHOB IPUPOABI, B KU3HHU YEIOBEKA U COBPEMEHHOIO
00111eCTBA;

uzeiHas yoe:xxIEHHOCTh, TOTOBHOCTD K CIY>KE€HHUIO U 3amute OTedyecTBa, OTBETCTBEHHOCTH 3a €ro
cyns0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHUS;

CIIOCOOHOCTh OLIGHMBATh CUTYAallMI0 W MPUHUMATh OCO3HAHHBIC PEHICHHUS, OPUEHTHPYSACHh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyLIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM, CO3JaHUIO CEMbM Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TPaAULMAMU Hapoa0B Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOILIEHHE K MHpPY, BKIIOYash OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMJICHHE MPOSIBISATH KadyecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnuyeckoro BocnuTaHMs, (GOPMHPOBAHMS KYJbTYPbl 310POBbSI M 3MOLHMOHAJIBHOIO
Os1aronosyqusi:

MOHUMAaHWE W peau3alus 370pOBOro M 0Oe30macHoro oOpa3a >KU3HU (30POBOE TMHUTAHUE,
COONIOZICHNE THUTMEHWYECKHX TPaBWJI M HOPM, COaTaHCHUPOBAHHBIM pPEKUM 3aHATUH U OTABIXA,
perynspHas ¢u3ndeckask aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K
coOCTBEHHOMY (PM3HUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MOHUMaHWE IIEHHOCTH TPaBWUJ WHAWBHAYAJHLHOTO M KOJUICKTHBHOTO OE€30MacHOTO TOBEICHHS B
CUTYaIUsX, YIPOKAIOLIUX 3JOPOBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCIEACTBUI 1 HETPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS allKOTOJIsl, HAPKOTHKOB,
KypEeHHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JII00ue;

FOTOBHOCTh K AaKTHMBHOM JE€ATEIbHOCTH TEXHOJIOTMYECKOM W COLMAIbHOW HalpaBJIEHHOCTH,
CIOCOOHOCTH WHUITUUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIHHO BBITTOTHATE TAKYIO JEATEILHOCTH;

WHTEpPEC K pasIuyHbiM cdepam TpodecCHOHATBFHON ACATENHHOCTH, YMEHHWE COBEpIIATh
OCO3HAHHEII BBIOOp OyayIIeil nmpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO 1 CaMOOOPA30BAHHIO HA MPOTSHKEHUU BCEH JKU3HU,

7) 3K0JI0rMYeCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH 1IeJIeco00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY KM3HU Ha 3eMile, OCHOBE
€€ CylIeCTBOBaHUS;

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYIbTYPbhl: IPHOOPETEHUE OIBITA IJIAHUPOBAHUS TTOCTYIIKOB H
OLICHKH UX BO3MOXHBIX MTOCJIEICTBHI 11 OKPYIKAOIIEH Cpebl;



0CO3HaHME ITI00AIIBHOTO XapaKTepa SKOJIOIHYECKUX MPoOIeM U IyTel UX PeLIeHus;

CIIOCOOHOCTh HCIOJb30BaTh MpUOOpETacMble MPU HW3YYEHMM OMOJIOTMM 3HAHUS WM YMEHHUS IIpU
pemeHnn MpoOJieM, CBA3aHHBIX C palMOHAIBHBIM MPUPOAONOIH30BAHUEM (COOJIOACHUE TPaBUII
IIOBEJICHUSI B IIPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE DPABHOBECUS B JKOCUCTEMAX, OXPaHy BHUIOB,
JKOCHUCTEM, Onochepsl);

AKTHUBHOE HEIPUATHE ICHCTBUM, NMPUHOCAIIUX BPEA OKPYXKAIOLIEH NPUPOJHOU Cpele, yMEHHUE
IIPOrHO3MPOBATh HEOJArONpPUSTHBIE HKOJIOTMYECKUE IIOCIEICTBUS IPEANPUHUMAEMBIX JACUCTBUM MU
IIPEeOTBpallaTh UX;

HaJIMYMe Pa3BUTOIO HKOJIOTUYECKOTO MBILIUICHHUS, SKOJIOTMYECKON KYJIbTYPBI, OIBITA JEATCIBHOCTH
DKOJIOTMYECKON  HAIpaBJIE€HHOCTH, YMEHMS  PYKOBOACTBOBAaTbCA MMM B II03HABATEIbHOM,
KOMMYHHMKAaTUBHOW M COLUAIbHON IMPAKTUKE, TOTOBHOCTH K YYacCTHUIO B IPAKTUYECKOW NEATEIbHOCTH
9KOJIOTMYECKOHN HalpaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c¢(OpMHUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIEO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOLIECTBEHHON MPAKTHUKU, OCHOBAHHOI'O HA JTUAJIOre KYJbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YNMTATEJILCKOW KYJIBTYpPbI KaK CPEICTBAa B3aUMOJEHCTBUSA MEKIY
JIOJbMU U NTO3HAHUS MUPA;

NOHMMaHHUE CHeU(PUKH OWOJIOTMM KaKk HayKH, OCO3HaHUS €€ poiau B (HOPMUPOBAHHU
PaLMOHATIBHOIO HAYYHOTO MBIIIJICHUS, CO3/JaHUM LIEJIOCTHOTO MPEACTaBIEHUS 00 OKpY’KarolleM MHpe
KaK 0 eIMHCTBE MPHUPO/]Ibl, YEJIOBEKA U OOIIECTBA, B TO3HAHUH NMPUPOIHBIX 3aKOHOMEPHOCTEHN U pelIeHNH
po0JieM COXpaHEHHUs IPUPOJTHOTIO PABHOBECHS;

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH Ul COBPEMEHHOM LMBHIIM3AIMK: OOecreuyeHUs HOBOTrO
YPOBHsSI pa3BUTUS MEIUIMHBI, CO3JaHHE NEPCHEKTHBHBIX OHOTEXHOJOIHMH, CHOCOOHBIX pellaTh
pecypcHbIe TPOOJIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA IyTeH BBIXO/A U3 INI0OAJIBHBIX SKOJIOTHYECKUX
npobiieM u ofecrieueHus Iepexoja K YCTOMUYMBOMY pa3BUTHIO, DPALMOHAIBHOMY HCIOJIb30BAHUIO
IPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYEHUH OWOJOTMYECKUMX 3HAHUU B MLEJISIX IOBBIMIEHUS OOLIei
KYJIbTYpBl, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIHMOHAJIBHON IPaMOTHOCTH
oOyyarouxcs, GopMUPYEMON MPU U3yUYEHUU OUOJIOTHH;

MOHMMAaHHE CYUTHOCTH METO/0B MO3HAHMSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCITOJIb30BaTh TOJy4YaeMble 3HAHUS IS aHajdu3a M OOBACHEHHs SIBICHHH OKpYXAaloIero MHupa H
OPOUCXOJAIINX B HEM HM3MEHEHUH, yMEHHE JieslaTh 0OOCHOBaHHbIE 3aKJIIOUEHHUS Ha OCHOBE HAYUYHBIX
($akTOB ¥ UMEIOIINXCS TaHHBIX C LIEJIBIO MOJIyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS Uil pelieHHs] mpoOiieM B
pEAIbHBIX KU3HEHHBIX CUTYyalUsX;

OCO3HAHHWE IIEHHOCTH HAy4YHOM J€ATENbHOCTH, TOTOBHOCTb OCYLIECTBIISATH IIPOEKTHYIO H
HCCJIEIOBATENLCKYIO ACSITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO U CaMO00pa3oBaHUIO, K AKTUBHOMY
MOJTYYCHHIO HOBBIX 3HAHHUH 10 OMOJIOTUH B COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJIbTATHI

MeranpenmeTHble pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «buonorusy BKIIOYAIOT: 3HAaYUMBbIE
s (GOPMHUPOBAHUA  MHUPOBO33PEHHUS  OOYYAIOIIMXCA  MEKIUCUUIUIMHAPHBIE  (MEXIpPEAMETHBIE)
oOIIeHayyHble TOHATHUS, OTPaXKAIOIIUe IIeTIOCTHOCTh HAYYHOM KapTHHBI MHpa M CleUu(puKy METOI0B



MO3HAHMS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, SBJIECHHUE, MPOIECC, CUCTEMA,
HaY4HBII (aKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEAOBaHHE, HaOIroaeHue,
U3MEpeHue, OKCIEPUMEHT W JApPYrux), YHHBepcalbHble YyueOHble JeicTBUsA (TIO3HaBaTeNbHBIE,
KOMMYHHMKaTHBHbIE, PETYJISTUBHBIE), o0ecrieunBaromue GopMupoBanue (QyHKIHOHATBHON IPaMOTHOCTH
U COLIMAJBHOW KOMIIETEHIIMH OO0YyYarouuxcs, CIOCOOHOCTh OOYYarOIIMXCsl HCIOIb30BaTh OCBOCHHBIC
MEKIUCIUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMA W YHUBEPCAIbHBIE YYeOHBIE JCHCTBUS B
IIO3HABATEJILHON U COLIMAJIBHON ITPAKTHUKE.

MetanpeameTHble pe3yNbTaThl OCBOCHUS MPOrPaMMBI CPEIHEro OoO0IIero oOpa3oBaHUS JTOJKHBI
OTpaXkaTh:

Osgi1aieHHe YHUBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMU:

1)0a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENLHO (POPMYITUPOBATH U AKTYaTU3UPOBATh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUU MNPUEMBI JIOTUYECKOTO MBINUICHHS (aHaln3a, CHHTE3a,
CpaBHEeHWUsI, Kiaccuukanuu, 0000IIEeH s ), PACKPBIBATh CMBICII OMOJIOTHYECKMX MOHATUH (BBLACIATH UX
XapaKTepHble IPU3HAKU, YCTAHABIMBATh CBSI3U C IPYTUMU OHATUSAMHU);

OTpeeNATh LEeNU JeITeNbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPHUH UX TOCTHXKEHHUS, COOTHOCHUTD
pe3yNbTaThl JEATEILHOCTH C TOCTABICHHBIMU LEJSMU;

UCTIOJIB30BaTh OMOJIOTHYECKUE TIOHATHS U151 OOBSICHEHHS (DAKTOB ¥ SBJIICHUIA KHUBOW TPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIE, AECTyKTUBHBIE, IO aHAJOIMH), BBISABISTH
3aKOHOMEPHOCTH M TIPOTHUBOpPEYMs] B pacCMaTPUBAEMBIX SBICHHSIX, (OPMYIHpPOBATH BBIBOIBI H
3aKJIFOUYEHHS;

IPUMEHSTh CXEMHO-MOJEJIbHbIE CpPEACTBA JUIsl NPEICTABICHUS CYLIECTBEHHBIX CBS3eH U
OTHOIIIEHUHA B U3Y4YaeMBbIX OHOJOTMYECKHMX OOBEKTaX, a Tak)Ke NPOTUBOPEUYHM pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaTbiBaTh IUIAH pelleHHs MpoOJeMbl ¢ YUYETOM aHaIM3a HMMEIOLIUXCS MaTepUalbHBIX U
HeMaTepualbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSAM, OLIEHUBATH
PHUCKH TIOCTIEACTBUN JEATEIBHOCTH;

KOODJMHUPOBaTb M  BBINOJHATH pabOTy B  YCIOBUSIX PpEANbHOTO, BHUPTYaJbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE NPU PELICHUH KU3HEHHBIX TPOOJIEM.

2)0a30Bble HCCJIEI0BATEIbCKHE 1eiCTBUS:

BJIAJETh HaBbIKAMHM y4eOHO-HCCIIEOBATENIbCKOM M MPOEKTHOM JIEATENIbHOCTH, HaBbIKAMU
paspenieHus npoodsieM, COCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITETbHOMY TOUCKY METOJIOB pPEIICHUS
MPAKTUYECKHX 3aj[ay, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh  PA3IMUHBIE BHJbBl JEATEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHMS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B yUEOHBIX CHUTYaIUsX, B TOM YHCJE NMPU CO3JaHUH
y4eOHBIX U COI[UAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIH THUI MBIIUJICHUS, BJIAJETh HAyYHOH TEPMHUHOJIOTHEN, KIIIOUEBBIMU
HNOHSTUSMH U METOJIaMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]a4l B 00pa30BaTEIbHOM JACATEIBHOCTH U KU3HEHHBIX
CUTYaLUsX;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3U U aKTyaJlIM3UpPOBaTh 3aJady, BBIIBUTaTh TMIIOTE3y €&
pelIeHNs, HAaXOIUTh AapryMEHThl NI JOKa3aTeNbCTBA CBOMX YTBEP)KICHHM, 3ajaBaThb NapaMeTpbl U
KPUTEPUU PELICHMUS;



AQHAIM3UPOBATh IMOJIyYCHHbIE B XOJ€ PEUICHHs 3aJaud Pe3yJbTaThbl, KPUTHUYECKH OIIEHUBATh HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYaIlHsIM, OLIEHHUBATh TPUOOPETEHHBIN OIBIT;

OCYUIECTBIISITh  ICJICHAIIPABJICHHBIM TOUCK TIepeHoca CpeICcTB U CHocoOOB  JACWCTBUS B
npohecCuOHANBHYIO CPery;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO U MPAKTHUECKYIO 00JIaCTH KU3HECITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE WJIEH, TMpe/ylaraTb OPUTMHAIBHBIE MMOAXOAbI U PELIEHUs, CTABUTh MPOOJIEMbI U
3aJa4, JOIYCKAIOUINE albTEPHATUBHBIC PEIICHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOUYHUKAX MHPOpPMALUHU (TEKCTe y4eOHOTO MOCOOHSs, HAyYHO-
HOMYJISIPHOM JUTEepaType, OMOJOTHYECKUX CIIOBApSIX M CIIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh HMHMOPMALIMIO PA3TUYHBIX BHIOB U (OpPM MpEACTaBICHUS, KPUTUYECKU
OLICHUBATH €€ TOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(GopMyIHpPOBATH 3aMPOCHI U TPUMEHSATH Pa3IMYHbIC METO/bI IIPU MOUCKE U 0TOOpE OMOJIOTHYECKON
uH(pOopMaIuu, HEOOXOAUMOI1 JIJ1s1 BBIIOJIHEHUS yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCHOJB30BaHUS  HMH(DOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMUHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OPMY NPEACTaBICHUS OMOIIOTHYECKON WH(pOpMAIH
(cxembl, TpaduKH, AUArpaMMBbl, TaOJIHIIbI, PUCYHKH U PYToe);

UCIOJIb30BaTh HAYYHBIN SA3bIK B KaueCTBE CPEACTBA IMpU paboTe ¢ GHoNOrndeckoil nHpopMare:
NPUMEHATh XUMHUYECKHE, (PU3NYECKHe U MaTeMaTHYeCKHe 3HaKH U CHMBOJIBI, (hopMyIiel, aO0peBuaTypy,
HOMEHKJIATypy, UCTIOIBb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIJISTHOCTH;

BJIaJI€Th HABBIKAMU DACMO3HABAHUSA M 3alIUThl MH(OpMAIMM, MHPOPMAIMOHHOW OE30macHOCTH
JUYHOCTH.

OsJaieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1)o6menne:

OCYILECTBIISATh KOMMYHHKALIMU BO BceX c(epax >KM3HU, aKTUBHO y4yacTBOBaTb B JAMAIOre WIH
JMCKYCCHM IO CYIIECTBY OOCYXJaeMOi TeMbl (YMEHHE 3aJlaBaTb BOIPOCHI, BBICKA3bIBATh CYXIAECHUS
OTHOCHTEJIEHO BBITIOJHEHUS MPeUIaraéMoi 3a/1aud, YYUTHIBATh HHTEPECHl U COTJIACOBAHHOCTH TO3UIIUI
NPYTUX YYaCTHUKOB JAUAJTIOTa WIH AUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CpeACTBAa OOIICHHs, MOHMMAaTh 3HAUYEHUE COIMAIBHBIX 3HAKOB,
OPEANOCHUIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CUTyallil, yMeTb CMsSr4arb KOH(JIMKTHI M BECTH
TIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCOOAMH OOIICHUS W B3aUMOJICHCTBHUS, IMOHMMAaTh HaMEpPEHHs IPYTUX
Jro/ied, IPOSABIATh YBRKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (opme (popMyInpoBaTh
CBOU BO3PAXKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHNEM SI3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh ¥ UCHOJIH30BATH MPEUMYIIECTBA KOMAHIHONW M MHIMBUAYAIBHOU paObOTHI MPH PELICHUN
Ouonornyeckoil  mpoOneMbl, OOOCHOBBIBATH HEOOXOJUMOCTH TNPHUMEHEHHUS TPYNIOBBIX  (HopMm
B3aMMOJICHCTBUS TIPH PEIICHUN yU4eOHOM 3a1a4H;

BbIOMpaTh TEMAaTHUKy M METOAbl COBMECTHBIX JEWCTBUH € y4€TOM OOLIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/I0T0 YeHa KOJUIEKTUBA,;



IIPUHUMATB LIeJI1 COBMECTHOMU JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPIAWHUPOBAThH JEHCTBHS 1O €€
JOCTH)KCHMIO: COCTaBIIATh IUIAH JACUCTBUM, pacupenciATb pPOIUM € Y4YETOM MHEHUHW YYaCTHUKOB,
00CyKJIaTh pe3yIbTaThl COBMECTHOUW pabOTHI;

OLICHMBATh KAaueCTBO CBOET0 BKJIAaJa M KaXJOr0 YYaCTHHKAa KOMAaHJbl B OOLIUIN pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npepiaraTb HOBBIE IIPOEKThI, OLIEHWBAaTh MJEU C TO3MLMM HOBM3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE IOBEJACHUE B PA3JIMYHBIX CUTYaUUsX, HPOSIBIAThH
TBOPYECTBO U BOOOPaKEHUE, ObITh NMHUITUATUBHBIM.

OBj1aleHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€CTBUAMM:

1)camoopranu3anmusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMSI Ui BBISBJICHUS MPOOJIEM U MX PEIICHUS B JKU3HEHHBIX H
y4eOHBIX CUTYyAIUIX;

BbIOMpaTh HAa OCHOBE OMOJIOIMYECKMX 3HAHWM II€JIEBbIE U CMBICIOBbIE YCTAHOBKUM B CBOHMX
JEHUCTBHUSX M IIOCTYIIKax I10 OTHOLIEHUIO K JKUBOW IIPUPOJE, CBOEMY 3J0POBBIO H 3JI0POBBIO
OKPY’KaOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JIEATEIbHOCTD, BBIABIATH IPOOJIEMBI, CTABUTh U
(dopMynnpoBaTh COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON AESITEIbHOCTU U )KU3HEHHBIX CUTYalIUAX;

CaMOCTOSITENIFHO COCTABIIATh IUIAH pEIICHUS MPOOJIeMBbl € YYETOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0o, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (HOPMUPOBAHHIO U MPOSBICHUIO HIMPOKON IPYAULIMHU B pa3HbIX 00JIACTIX 3HAHUH,
MOCTOSTHHO TTOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KYJbTYPHBIA YPOBEHbD.

2)CaMOKOHTPOJIb:

JaBaTb OLEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HABBIKAMM II03HABATEIbHOM pedrexkcnn Kak OCO3HaHMs COBEpUIAEMbIX JAECUCTBUH H
MBICITUTENIbHBIX MPOIECCOB, WX PE3yJbTaTOB M OCHOBAHMM, MCIOIb30BaTh NPUEMBI pediieKCuH s
OLIEHKU CHTYyalluH, BBIOOPA BEPHOTO peIICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

3)npuHsATHE Ceds1 M APYIUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YIbTATOB JESITEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH JIPYTOro YeJIOBeKa.

INNPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs mporpammbl COO mo Ouosormu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienuduueckue 1 yueoHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U CIIOCOOBI
JeHCTBUH 10 OCBOCHHIO, HMHTEPIPETALUMU W TNPeoOpa3OBaHMIO 3HAHUHM, BHUABI ACATEIBHOCTH II0
MOJIYYCHHUIO HOBOI'O0 3HAaHHA W HNPUMCHCHHIO 3HAaHUH B Ppa3JIMIHbIX y‘-I€6HI>IX CUTyallusX, a TaKXC B



peabHBIX JKU3HEHHBIX CHUTYyallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamMme mpenMeTHble pe3yibTaThbl
IpEeCTaBJICHbI 110 roJaM 00y4eHusl.

[IpeameTHbie pe3ynbTaThl OCBOEHUs ydeOHOro mnpeamera «buonorus» 6 10 knacce NOTKHBI
OTpaXkaTh:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OUOJIOTHH B CUCTEME HAyYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B ()OPMHUPOBAaHMM COBPEMEHHOH €CTECTBEHHO-HAyYyHOW KapTHUHBI MHpa W HAYYHOTO
MHUPOBO33PEHHUS, O BKIJIAJC POCCHUUCKUX U 3apyOEKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(GYHKIIMOHAIBLHON IPaMOTHOCTH Ye€JIOBEKa JUIsl PEIICHUS KU3HEHHBIX 3aa4;

YMEHHE pacKpblBaTh COJIEpKaHWE OMOJIOTMYEeCKHX TEPMUHOB M TMOHSATHI: >KU3Hb, KIIETKa,
opranusM, Mmetabonu3M (OOMEH BEUIECTB M IPEBpAIICHUE JHEPrUHU), TOMEOocTa3 (CaMOpEeryJIsaius),
YpOBHEBasi OpraHu3allusl JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PENPONYKLHs), HACIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE U3Jaratb OMOJIOTHYECKUe TeOpuH (KIETOYHAs, XpPOMOCOMHAsl, MyTallMOHHAs, [IEHTpaIbHAs
JIoTMa MOJIEKYJsipHOU Omosiorun), 3akoHbl (I. Mennens, T. Moprana, H. U. BaBunosa) u yuyenus (o
LEHTpax MHOrooOpas3usi M MNPOMCXOXKIEHUS KylbTypHbIX pacrenuid H. WM. BaBuinosa), onpenensirtsb
TPaHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIAJEeTh METOJaMU HAyYHOTO MO3HaHWs B OMOJOTMU: HAOIIOJACHHE W OMHUCAHUE >KUBBIX
CHCTEM, IIPOIECCOB W SBJICHUN, OpraHM3alus ¥ TMPOBEACHHWE OWOJOTHYECKOTO JKCIEPUMEHTA,
BBIIBJKEHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEIYyEMbIMH BEIMYMHAMHU, OOBSICHEHHE
MOJyYEHHBIX PEe3yJlbTaTOB, HUCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JelaTh
BBIBOJIbI HA OCHOBAHUU TIOJyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIENSTh CYLIECTBEHHbIE NPHU3HAKW BHUPYCOB, KIETOK NPOKAPUOT M 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OPraHM3MOB, OCOOEHHOCTH IpOLecCOB: OOMEHa BEIECTB U
OpEeBpallleHUs] SHEpPruM B KiIeTKe, (OTOCHHTE3a, IUIACTMYECKOIO0 U HHEPreTH4ecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OMJIOJOTBOPEHMSI, pA3MHOKEHNUS1, NHAUBUyAJIbHOTO Pa3BUTHs OpraHu3Ma
(oHTOTEHE3);

yYMEHHE MPUMEHSTh MOJyYE€HHbIE 3HaHUS JJIsl OOBSICHEHHUsI OMOJIOTMYECKHUX MPOIIECCOB U SBJICHUH,
JUIS TIPUHATHUS TPAKTUYECKUX PELICHUH B MOBCETHEBHOM JKU3HU C II€JbI0 oOecreueHus: 0e30macHOCTH
CBOETO 3/I0pPOBbSl U 30POBBS OKPYXKAIOLIUX JIIOAEH, COOIIOAEHUS HOPM I'pPAaMOTHOTO TOBEICHHUS B
OKpY’)KalOIIe NPUPOAHOU cpefie, TMOHMMaHHEe HEOOXOJMMOCTH  HCIOJB30BAaHUS  JTOCTHIKEHUU
COBPEMEHHOM O0MOJIOTuU ¥ OMOTEXHOJIOTUH JISl PAllMOHAIIBHOTO PUPOI0TIOIb30BaHMS;

YMEHHUE pelIaTh >JIE€MEHTapHble NeHeTUYECKUE 33/7a4l Ha MOHO- U JUTHOPHIIHOE CKpELIMBaHMUE,
CIICTIJICHHOE HACJIeZIOBAaHUE, COCTABIATH CXEMbl MOHOTHOPUAHOTO CKPEIIMBAHUS JUIS MpeacKa3aHHs
HaCJIeJJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

yYMEHHE BBINOIHATH J1a00paTOpHbIE M MpaKTHUYEeCKHE pabdoThl, COOMI0AaTh MpaBuia npu padbote ¢
y4eOHBIM U J1ab0OpaTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLIEHUBaTh W HUHTEPIPETHPOBATH HMHPOPMAIUIO  OHOIOTHYECKOro
CoJIep’KaHusl, BKIIIOYAIOIIYIO NCEBIOHAYUHbIE 3HAHMS U3 Pa3IMYHbIX UCTOYHHKOB (CpelICTBA MacCcOBOM
uH(pOpMalliK, HAayYHO-TIONYJISPHbIE MaTepHalibl), STUYECKHE ACHEKThl COBPEMEHHBIX HCCIIEIOBAaHUMN B
OMOJIOTNH, MEIUIIMHE, OHNOTECXHOJIOTUH;

YMEHHE CO0371aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIE COOOIIEHMS, 00001mas OHOIOTHYECKYIO
MH(GOPMALIMIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO MCIIOIb30BaTh MOHATHHHBIN anmapaT OMOJIOTHH.

[IpeameTHBIE pe3ynbTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» 6 11 knacce NOKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpa U HAy4YHOTO



MHUPOBO33pEHHUS, O BKIJIAJIe POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(YHKIMOHATIBHON IPaMOTHOCTH Y€JIOBEKA /IS pEIICHUS )KU3HEHHBIX 3a/1ay;

YMEHHE pacKpbIBaTh COJAEP)KAHHE OMOJOTMYECKMX TEPMHUHOB U TIOHATUM: BUJ, MOMYJSALUS,
reHo(OH, 3BOJIOLHMA, NBIXKYIIHE CHIbI ((aKTOphI) HBOJIOLMH, MPUCIOCOOIIEHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, HKOJIOTHYECKUEe (PaKTOPhI, SKOCUCTEMA, MPOIYIIEHThI, KOHCYMEHTHI, peAYLIEHThI, LIeMn
MUTaHKS, SKOJIOTHYeCKas MupamMuia, buoreoreHos, onocdepa;

yYMEHHE Hu3jaraTb OMOJIOTHMUYECKHE Teopuu (dBomonuoHHas Teopus Y. JlapBuHA, CHHTETHUYECKas
TEOpHsl SBOJIIOIMH), 3aKOHBI M 3aKOHOMEpHOCTU (3apojbimieBoro cxoacrsa K. M. bapa, yepenoBanus
TJIaBHBIX HampasieHui u myTeit spomtonuu A. H. CeBeprioBa, yuenus o 6uochepe B. M. Bepnanckoro),
OTIPECIISATH TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHE BIIQJECTh METOJaMH HAYYHOTO IMO3HAHWSA B OWOJIOTHH: HAOIIOJCHHE M ONHMCAHUE JKUBBIX
CUCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alus U TPOBEACHHE OHOJOTHYECKOTO HKCIEPHUMEHTA,
BBIIBIDKEHUE THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIEIYEMbIMH BEIUYMHAMHU, OOBSICHEHHE
IIOJIyYEHHBIX PEe3yJbTaTOB, HUCIIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHE J€jaTh
BBIBO/Ibl HA OCHOBAHUU IIOJyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHbIE NPU3HAKU CTPOCHHUS OHOJIOTHYEeCKHX OOBEKTOB: BH/IOB,
MOMYJISIHN, MPOIYLIEHTOB, KOHCYMEHTOB, DPEIyIEHTOB, OMOTE€OIEHO30B U JIKOCHCTEM, OCOOEHHOCTH
IPOIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH,  €CTECTBEHHOTO  0TOOpa,  BHI000pa3oBaHUS,
IPUCTIOCOOTIEHHOCTH OPIraHMU3MOB, JEHCTBUS HKOJIOIMYECKUX (DAaKTOPOB Ha OpraHU3Mbl, IepeHoca
BEIIECTB W TIOTOKAa JHEPIMM B HKOCUCTEMAax, AaHTPOIOTEHHBIX H3MEHEHHl B HSKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTA BELIECTB M OMOr€OXMMHUYECKHX IIUKIIOB B Onocdepe;

YMEHHE NMPUMEHSTh MOJyYE€HHbIE 3HaHUS JJIsl OObSICHEHHUsI OMOJIOTMYECKHUX MPOIIECCOB U ABJICHUH,
JUISL IPUHSATHS IPAKTUUYECKUX PEUICHU B MOBCEIHEBHOM JKM3HM C IIeJbl0 oOecredyeHus Oe30MacHOCTH
CBOETO 3/I0pPOBbSl U 3J0POBBS OKPYXKAIOLIUX JIIOAEH, COOIIOAEHUS HOPM I'pPAaMOTHOTO TOBEICHHUS B
OKpy’)Kalolled TNpPUPOAHOM cpele, TOHUMaHWE HEOOXOIMMOCTH HCIIOJIb30BAaHUS  JJOCTHIKEHHI
COBPEMEHHOM OMOJIOTHH /JIsl PallMOHAIBHOTO MPUPOIOTIOIb30BAHMUS;

YMEHHE peniath 3JeMEHTapHble OMOJIOTUYECKUE 33aul, COCTABISATh CXEMbI MIEPEHOCa BEIIECTB U
SHEPTUU B KOocHUcTeMax (I[eNH MUTaHuUs);

yYMEHHE BBIMOIHATH J1a00paTOPHBIE M MPAaKTHUECKHE padOThl, COONIOAATh MpaBuja mpu pabdoTte ¢
y4eOHBIM U JTa0OPaTOPHBIM 000pPYAOBaHUEM;

yMEHHE KPUTUYECKH OLIEHMBaTb M HMHTEPHPETUPOBaTh HHGOpMALKI0  OHMOJIOTHUYECKOTO
CoJIepaHusl, BKIIOYAIONIYIO MCEBAOHAYYHBIE 3HAHUS U3 PA3IMYHBIX MCTOUYHUKOB (CPEICTBAa MacCOBOM
uH(bOpMallMK, HAYYHO-TIOMYJSIPHBIE MaTepHalibl), pPacCMaTpUBAaTh TJOOANBHBIE  JKOJOTHYECKHE
po06JIeMbl COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/]aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIC COOOIIEHUs, 00001ass OHOJIOTHIECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOUYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHATHIHBIN anmapaT OUOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
b 2 0.5
HooTarayia https://m.edsoo.ru/7f41¢292
JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 bubmorexa [IOK
P B https://m.edsoo.ru/7f41¢292
. bubnnorexa [{OK
XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 8 1 1
https://m.edsoo.ru/7{41c292
KusznenesTenbHOCTh KIETKU 6 bubmorexa HOK
4 https://m.edsoo.ru/7{41c292
PasMHOXEHUE U MTHAVBUYAIIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHH3MOB https://m.edsoo.ru/7f41¢292
HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 9 | 15 bubnuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/741¢292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 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

11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3aesioB U TeM uudposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [{OK
1 1
IBOMOUKORKAA GHONOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 10 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpY:Karoias cpeaa 5 1 bubmorexa HOK
P 2 st epedt https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 Coo6 10 1
000IIIECTBA U IKOJIOTHYECKUE CUCTEMBI hitps://m.cdsoo.ru/7f4 1ccT4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KounyecTBO 4acoB
Hara JIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka KonTpoabu IIpakTH4ecku
Bcero U3ydeHus o0pa3oBaTe/ibHbIE PeCYpPChI
n ble paboThI e padoThI
bu6mmoreka [IOK
buonorus B cucreme
1 HavKC https://m.edsoo.ru/863e6122https://m.eds
Y 00.1/863e632a
Meroap! MO3HAHKS
YKUBOU IIPUPOJBL.
[IpakTnueckas padbora
) No 1 «Mcnionp3oBanue | 0.5 bubnuotexa [JOK
pa3IMYHBIX METOIOB ' https://m.edso00.ru/863e6122
MIPH U3YUYCHHUH
OMOJIOTHYECKHX
00BEKTOBY
buonoruueckue
3 CHCTEMBI, IPOIIECCHI U 1 bubmorexa HOK
> 1IPOTL https:/m.eds0o.ru/863e6564
WX U3y4eHUE
XUMHYECKHUH COCTaB
bubmuorexa [JOK
4 KJeTku. Bona n 1
https://m.edsoo.ru/863e674¢
MUHEpaTbHBIE COTH
5 benku. CoctaB u 1 bubmuorexa [JOK
CTpOeHHEe OEIKOB https://m.eds00.ru/863e6b72
DepMEHTBI — Bu6 OK
6 OMOJIOTHYCCKHUE 1 0.5 nommoreka L1

KaTaJIn3aTopBhI.

https://m.eds00.ru/863e6b72



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

Jlaboparopuas pabota
Ne 1 «3yuenne
KaTaJIuTUYECKON
aKTUBHOCTH (pEpMEHTOB
(Ha mpuMepe amMuIIa3bl
WJTU KaTajasbl)»

bubmuorexa [JOK
! YrieBoneL. Jiurm et 1 https://m.edso0o.ru/863e6870
g HyxkienHoBbIE KUCTOTBI. 1 bubnnorexa [HOK
ATD https://m.edsoo.ru/863e6d5c
O06o0muieHne o Teme
9 "XUMHYECKUN COCTaB 1 bubmorexa LHOK
" https://m.edsoo0.ru/863e6e88
KIJIETKH
Hctopust u meToasl
W3YyUYEHUS KJIETKH.
10 Krnerounas Teopus. 1
Knerka kak nenoctHas
AKUBas CUCTEMa
Crtpoenue
AYKApUOTHYECKON
kieTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHHUs KJIETOK bubnnorexka [JOK
11 pacTeHui, )KUBOTHBIX, 1 0.5 https://m.edso0.ru/863e6ft0https://m.eds

rpuboB 1 GakTepuil noa
MHUKPOCKOIIOM Ha
TOTOBBIX
MHKpOTIpenapaTax 1 ux
OITMCAHUE»

00.1u/863¢e716¢



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

12 OOMeH BelecTB WiIn bubnmoreka [JOK
MeTadOIN3M https://m.edso00.ru/863e766¢
13 ®doToCUHTE3. bubmuorexa [JOK
XeMOCHHTE3 https://m.edsoo.ru/863e7¢98
bu6mmoreka [IOK
14 %
JuepreTueckuii 0omen https://m.edsoo.ru/863¢7aae
JKU3HEeHHBIN LUK
KJIeTku. [eneHue
KJIETKU. MUTO3.
JlaGoparopnas padora
15 Ne 3 <I<)Ha6I.I)IIO GI})II/IG 0.5 bubmmorera [TOK
- A ' https://m.edso00.ru/863e7dc4
MHTO3a B KJIETKAaX
KOHYMKa KOpEIIKa JIyKa
Ha TOTOBBIX
MHUKpOTpenaparax»
Buocunres Oenka.
16 Peaknusa MaTpuIHOTO bubmorexa LHOK
H P https://m.edso00.ru/863e796¢e
CHHTE3a
17 Tpaucusus — bubnuoreka [IOK
OnocuHres Oenka https://m.eds00.ru/863e¢796¢
18 Hexknerounsie ¢popmbl bubmuoreka [IOK
YKA3HU — BUPYCHI https://m.edsoo.ru/863e7540
bu6mmorexa [IOK
DopMBbI pa3MHOKEHUS
19 https://m.edsoo.ru/863e81b6https://m.eds
OPTatH3MOB 00.1u/863¢831¢
bu6mmorexa [IOK
Meii
20 cenos https://m.edsoo.ru/863e7{4a
)1 O6pazoBanue u 0.5 bubnnoreka [HOK

Pa3BUTHUC IMOJIOBBIX

https://m.edsoo.ru/863e81b6



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

KJIETOK.
OrmiogoTBOpEHHE.
JlaGopaTopHas paboTta
Ne 4 «3yuenue
CTPOEHHSI TTOJOBBIX
KJIETOK Ha TOTOBBIX

MHUKpOIIpenaparax»

” NunuBuayansHOE bu6mmoreka [IOK
pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o

23 HACJIEICTBEHHOCTH U bubmmorera [TOK

a https://m.eds00.ru/863e8612
M3MEHYHUBOCTH
3aKOHOMEPHOCTH
HacJIeJOBaHUs
bu6mmoreka [IOK
24 IIPU3HAKOB.
https://m.eds00.ru/863e¢8878
Monorubpuanoe
CKpELIMBaHNE
Jurubpuaxoe
CKpelIuBaHue. 3aKoH
bu6mmoreka [IOK
25 HE3aBHCHUMOTO
https://m.edsoo.ru/863¢89a4
HaCJIEIOBAHUS
MIPU3HAKOB
CuerieHHoe
HacJIeIOBaHUE
MIPU3HAKOB. Eub OK
oTeKa
26 JlaboparopHnast pabota 0.5 nosmotera I

Ne 5 «M3yuenune
pe3yabTaToB
MOHOTUOPUIAHOTO U

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



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

TUTUOPUTHOTO
CKpCIIUBAHUS Y
Npo30(UiIbl Ha TOTOBBIX
MHUKpOTIperapaTax»

27

I'eneTnka mosna.
Hacnenosanmue
MPU3HAKOB,
CIICIUIEHHBIX C ITOJIOM

bubmuorexa [JOK
https://m.edsoo.ru/863e8c60

28

29

N3MeHUYnBOCTb.
Henacnencreennas
W3MEHYUBOCTb.
JlaGoparopHnas pabota
Ne 6. U3yuenune
MOAU(PUKAITIOHHOM
W3MEHYUBOCTH,
MIOCTPOCHHE
BapHAaIlIOHHOTO psja U
BAPUALIMOHHON KPUBOI»

Hacnencreennas
W3MEHUYUBOCTb.
JlaboparopHnast pabota
Ne 7. « AHanu3 myTtanui
y Apo30(duIbl Ha
TOTOBBIX
MUKpOTIpenaparax»

0.5

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

30

I'enetnka degoBeka

bu6mmorexa [IOK
https://m.edsoo.ru/863e8d78

31

O0006111eHIE IO TEME
«HacnencTBeHHOCTE U



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

U3MEHYMBOCTh
OpraHu3MOBY
10 Cenekius Kak HayKa U 1 bubnnoreka [HOK
Iporuece https://m.edsoo0.ru/863¢9214
MeToibl U JOCTUKEHUS
. bu6mmoreka [IOK
33 CEJIEKI[UU PACTCHUI 1 1
https://m.edsoo.ru/863¢9214
YKUBOTHBIX
34 buorexnonorus kak 1 bu6mmoreka [IOK
0Tpacib NPOU3BOACTBA https://m.eds00.ru/863e¢9336
OBUIEE KOJIMYECTBO 34

YACOB I10 [IPOTPAMME



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

11 KJIACC

Ne KounuecTBovacos
aTan3y4 DJIeKTPOHHBIeN(POBLICOOPA30BAT
Temaypoxka Bce  KoHTpoJubHbIe IIpakTHyeckue A y P p P
n/ eHus eJIbHbIepecypChl
o ro padoThI padoThI
1 OBOJIOLMS U METOJbI €€ | bubnuoreka [{OK
U3y4EeHUS https://m.edsoo.ru/863ea20e
) Wcropus pa3Butus | Bu6mmoteka [JOK
MIPEACTABJICHUH 00 IBOJIIOITUI https://m.edsoo.ru/863¢9570
bubnunoreka LIOK
3 Mukpo3BoIt0 1
HKPOSBOIIONMA https://m.edsoo.ru/863e9cle
IMonmynsaums kax
AJIeMEHTapHasl €IMHUIIA BUAA
4 u sBororuu. JlaboparopHas | 0.5 bubmuoreka [IOK
pabota Ne 1 «CpaBHeHMe ' https://m.eds00.ru/863¢99c6
BUJIOB 110 MOP(OJIIOTUYECKOMY
KPUTEPHUIO»
BIDKYIIIHE CHUJTBI
5 gneMZHTa HbIe (PaKTOPBI) 1 bromorexa [OK
P p https://m.edsoo.ru/863e9da4
SBOJIIOLIUN
6 EctectBeHHbIi 0TOOD U €ro | bubmuoreka [IOK
dbopmbl https://m.edsoo.ru/863e9ed0
Pe3ynbrarsl 3BOMIOIUN:
IpUCIOCOOTIEHHOCTh
7 OpraHu3MOB U | 0.5 bubnmoreka [JOK

BHUJ1000pa30OBaHME.
JlaGopaTopuasipabota No 2
«Onucanuenpucnoco0IeHHOC

https://m.edsoo.ru/863e91fde



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

TUOpPraHu3Ma u
eéOTHocHTenLHoroxapaKTepa»

Hanpasnenus u

bub6nmoreka IIOK

YCIIO0BECKa

8 Iy TUMAKPOIBOIIOLIUHA https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocThIBOIIONINH
10 Wcropus xu3Hu Ha 3emiie u
METO/IbI €€ N3YUCHUS
1 ['unoTte3bl MPOUCXOXKACHUS bubnnoreka [JOK
JKU3HU Ha 3emIie https://m.edsoo.ru/863ea5a6
12 PasButue xu3nu Ha 3emiie 110 bubnunoreka LIOK
3paM U Iepuogam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PacCTUTENBHOTO U )KUBOTHOT'O
13 mupa. [IpakTrnueckas padbora 0.5 bubmmnoreka HOK
Ne 1 «M3yuenune uckomnaeMoix https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTeHUI 1
JKUBOTHBIX B KOJUJIEKIIUSIX)
14 CoBpeMeHHasICUCTEMaOpTaHu bubmuoreka [IOK
YEeCKOTroOMHUpa https://m.edsoo.ru/863ea48¢e
15 DBOIIOUSYEIIOBEKA bubnunorexa LIOK
(aHTpOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmwxymuecuisl (GpakTopbl) bu6muoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIECTAIUNIBOTIOIINAY
eJIoBeKa
Yenoseueckue pacsl U
bubnunoreka LIOK
18 MPUPOAHBIC alanTalluN

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



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

19

O000111eHIE IO TEME
«BO3HUKHOBEHHE U Pa3BUTHE
JKA3HU Ha 3eMiie»

20

21

OKoJOorusKaKkHayKa

Cpenpl oOuTanus u
9KOJIOTHYECKHE (DAKTOPBI

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

22

23

24

AOGuotnueckue GpakTOpHI.
JlaboparopHuas pabota Ne 3.
«Mopdomnoruueckue
OCOOCHHOCTH pacTeHH U3
pa3HbIX MECT OOUTAHUSY.
JlaboparopHas padota Ne 4.
«BrnusiHHEE cBEeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buoTtnueckuedaxTopsl

DKOJIOTUYECKUE
XapaKTEPUCTUKU TTOMYJISIIHH.
[IpakTuueckas pabora Ne 2
«IToncyéTt IIoTHOCTH
MOMYJIAIMA Pa3HBIX BUOB
pacTeHumn»

0.5

0.5

bubnunoreka LIOK
https://m.edsoo.ru/863eb10e

bu6nunorexa LIOK
https://m.edsoo.ru/863eb348

25

26

Coo0bmiecTBaOpraHu3MOB —
OMOILIEHO3
DKOJOTHUYECKUECUCTEMBI
(9KOCHUCTEMBI)

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

but6mmoreka [IOK
https://m.edsoo.ru/863eb46a

27

OcCHOBHBIE TOKA3aTENIN
3KOCHUCTEMBI. DKOJIOTNYECKHE
HI/IpaMI/I,Z[I:I.

but6mmoreka [IOK
https://m.edsoo.ru/863eb5fa



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

CBOICTBadKOCUCTEM.

Cykueccust
28 [IpuponHbIEIKOCHCTEMBI 1
29 AHTPONOTr€HHBIEIKOCUCTEMBI 1
30 Buocdepa — 1 bubnuoreka [JOK
II00aNbHASIKOCHUCTEMAa3eMITH https://m.edsoo.ru/863ebbSe
3l 3aKOHOMEPHOCTHCYIIIECTBOBA 1 bubnnoreka [JOK
HUssOnochepsl https://m.edso0.ru/863ebd 16
e 1
13 Cocy1iecTBOBaHUETIPUPOIBI U 1 bubnnorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
O600611eHrEe TEMBI
34  «Coo0miecTBa U SKOIOTUYECKUE 1
CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB 34 )5

I10 ITPOT'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI JIS1 YYHEHUKA

* buonorwus, 10 xkmacc/ [lonomapéna M.H., Kopaunosa O.A., Jlomununa T.E.; mox
penakuueit [Tonomapéroit .H., OO01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
N3narensckuii neatp « BEHTAHA-I'PA®»; AkuronepHoe 001IIeCTBO
«3narensctBO «lIpocBemienne»

* buosorus, 10-11 kmaccel/ Aaapeesa H.J1., O61iecTBO ¢ orpaHuue€HHON
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buosorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Mo pen. Ilaceunuka B.B., Akimonepnoe obmectBo «M31aTenbcTBO
«IIpocBemenue»

METOANYECKUE MATEPUAJIBI VIS YUUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 10 kiacc.
Metoaudeckoe nmocooue.- M., Benrana - ['pad, 2019;

2. ITonomapesa U.H., Kopaniiosa O.A., Cumonosa JI.B. - buonorus. 11 knace.
Metoauueckoe nocobue.-M., Benrana - I'pad, 2019.

3. [lonomapesa M.H. buonorus. 10 knacc. Pabouas terpans. — M.; «BeHtana-
['pad».

4. ITonomapena 1.H. buonorus. 11 knacc. Pabouas tetpans. — M.; «Benrana-

['pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

1. «kEqunas xomnekius Hudposeix O6pazoatenbHbix Pecypcon» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTpoHHBIN yueOHUK «bHOTOTHS.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kineTox

5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus

6. http://evolution2.narod.ru/index.htm - sBosrOIIMS

7. http://nrc.edu.ru/est/r4/ - Guonornyeckas KapTUHa MHpa

8. http://planete-zemlya.ru/ - I1nanera 3emis

9. http://ecologysite.narod.ru/index.html - axonorus

10. http://bio-nica.narod.ru/index.html - 6Gronuka






