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MHOSACHUTEJIbHASA 3AIIMCKA

IIpn paspaboTke mporpaMmbl MO OHOJNOTHH TEOPETHYECKYI0 OCHOBY IUISl ONPENEICHHS IOIXOJ0B K (HOPMHUPOBAHHIO
comepkaHust  ydyeOHoro mpeamera  «buomorms» — cocTaBmiM:  KOHHeNTyambHele —monoxeHus PIOC  COO o
B3aMMOOOYCIIOBICHHOCTH IIeJel, comepKaHMs, pe3yabTaToB oOydeHHs M TpeOOBaHMI K YpPOBHIO HMOATOTOBKH BBITYCKHHKOB,
MONOXKEHUsT 00 OOIHUX IeniX M TNPUHLUNAX, XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEIHEro OOIIEero
oOpazoBanust B Poccuiickoit denepanun, a Takke MOJOKEHHUS O crenuduxe OuMoIoruu, e€ 3HAUeHHH B MO3HAHWU >KUBOH
IPUPOIBI M OOECIeUYeHHH CYIIECTBOBAaHHUS dYeJoBedeckoro odOmiecTBa. COracHO Ha3BaHHBIM MOJIOKEHUSM, OIpeeIeHBI
OCHOBHbIE (DyHKIIMH IIPOrpaMMBI 110 OHOJIOTHH U €€ CTPYKTYpa.

IIporpamma mo Gmosnoruu naér MpeACTaBICHHE O LENX, 00 oOmel cTpaTerHu OOydeHHs, BOCIUTAHHS M Pa3BUTHS
oOydaromuxcsi cpejacTBaMu ydeOHoro mnpeamera «buosorus», ompenenser o0s3aTeNbHOE MPEIMETHOE COAEPKAHHE, €ro
CTPYKTYpY, paclpeieieHre 1Mo pasfenaM M TeMaM, PeKOMEHIyeMyIO IT0CIe0BaTeIbHOCTh U3YUeHHsl ydeOHOro MarepHana c
y4€TOM MEXIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBs3€H, JIOTHKM 00pa30BaTEIBbHOTO IPOIECca, BO3PACTHBIX OCOOEHHOCTEH
oOydJarommxcs.

B mporpamme 1o OuONOTHH TarKe YYHTHIBAIOTCS TPEOOBAaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM, METAaNpEeIMETHBIM H
HPEIMETHBIM pe3ynbTaTaM 00y4eHust B (JOPMHPOBAHMM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATENILHOH IEATENbHOCTH/Y4eOHBIX
JeHCTBUI 00yJaroIMXCsl 0 OCBOCHUIO COIEPIKaHMs OMOJIOTHIECKOT0 00pa30BaHusL.

B mporpamme mo 6monoruu (10—11 xiaccel, 6a30BbId ypOBEHB) peai30BaH MPUHLUI MPEEMCTBEHHOCTH B U3yYCHUHU
Ouosorun, Onarogaps yeMy B HeEil IpocMaTpuBaeTCs HANpPaBJICHHOCTh Ha Pa3BUTHE 3HAHWH, CBA3aHHBIX C (OPMHPOBAHHEM
€CTECTBEHHO-HAYYHOTO MHPOBO33PEHHMS, IIEHHOCTHBIX OPUEHTALMH JTMYHOCTH, SKOJIOTMIECKOTO MBIIIICHHS, MPEICTaBICHUH O
310pOBOM 00pa3e XM3HM M OCpeKHbIM OTHOIICHHEM K OKpYKarolled npupopHoil cpeme. ITosToMy Hapsigy ¢ H3ydeHHEM
001Ie0MOIOTMIECKUX TEOPHH, a TAKKe 3HAHUH O CTPOCHUH JKMBBIX CHCTEM Pa3HOTO PAaHTa U CYLIIHOCTH OCHOBHBIX POTEKAIOIINX
B HHX IIPOLIECCOB B IIPOrpaMMe IO OMOJIOTHH YAENEeHO BHUMAHHE UCIONb30BAHHIO MOTYyYEHHbBIX 3HAHIH B IIOBCEAHEBHOMN JKU3HU
JUIL peIleHWs] TNPUKIAAHBIX 33/7a4, B TOM YHCIE: NPO(QUIAKTHKY HACIECICTBEHHBIX 3a00J€BaHMI YelOBeKa, MEIHKO-
TEHETHYECKOT0 KOHCYIbTHPOBAHUS, OOOCHOBAHHUS SKOJOTHUYECKH IEIeCO00pa3sHOTO MOBEACHHS B OKPYKAloOLIeH MPUpPOJHON
cpene, aHanu3a BIMSHMS XO3SHCTBEHHOW NESITENPHOCTH YEIOBEKAa HA COCTOSHHE NPHUPOTHBIX M HCKYCCTBEHHBIX SKOCHCTEM.
VYcunenne BHMMaHHSA K NPUKIAJHON HaNpaBIEHHOCTH y4deOHOro mpeamera «buonorusi» NpoAMKTOBAaHO HEOOXOAMMOCTBHIO
obecriedeHHs] YCIOBHH JUIsl peUIeHHs OIHOW W3 aKTYaJIbHBIX 3alad IIKOJIBHOTO OHMOJIOTHYECKOro 00pa3oBaHMs, KOTOpas
npennosaraeT GopMHpOBaHHE y OOYYAFOLIMXCSl CIIOCOOHOCTH aJalTHPOBAThCS K MU3MEHEHMSM JAMHAMHYHO Pa3BHUBAIOIIETOCS
COBPEMEHHOT0 MHUpa.

buonorus Ha ypoBHe cpefHero o0mero oOpa3oBaHHs 3aHHMaeT BakHOe Mecto. OHa oOecreunBaeT GopMHpOBaHUE Y
oOyJarommxcs TPEACTAaBICHUH O HAy4YHOW KapTHHE MHpa, pacmmpseT W o000IaeT 3HaHHA O >XHBOM mpupoae, e&
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOI OpraHN3alvy ¥ YBOJIIOIMH, CO3AAET YCIOBUS JUIs: IO3HAHUS 3aKOHOB >KHBOW IPHPOEL,
(dopmupoBaHus (QYHKIMOHANFHOW TPAMOTHOCTH, HAaBBIKOB 37I0POBOTO W 0€30mMacHOro oOpa3a >KH3HH, SKOJIOTHYECKOTO
MBIIUICHNUS], [IGHHOCTHOTO OTHOLICHUS K XMBOW NMPHUPOJIE U YETIOBEKY.

Bonbmioe 3nauenne GHOMOTHS MMeEET TAkKe JUIS PEIICHUS] BOCHHUTATENBHBIX M PAa3BUBAIOIINX 3aJad CPEIHETO OOIIero
oOpazoBaHus, coupamu3anuu oOydarommxcs. 3ydeHume Owonormm oOecreddBaeT yCIOBUS Uil (OPMUPOBAHUS
MHTEIJUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX U MH()OPMAIHOHHBIX HAaBBIKOB, 3CTETHYECKOH KYJIBTYPBI, CHOCOOCTBYET MHTETpalliu
OMOTOTHUECKNX 3HAHUH C NPEACTABICHUSAMH M3 APYTHX Y4eOHBIX NPEIMETOB, B YaCTHOCTH, (PU3MKH, XUMHUU W Teorpadum.
Ha3BaHHbIe TIOJIOXKEHHS O IpeHa3HAYeHUH ydeOHOro npeamMera « bHONOr s COCTaBUIIM OCHOBY JUIS ONpPEeIeHHs OAX0I0B K
0TOOpY ¥ CTPYKTYPHPOBAHHIO €T0 COJIEPIKaHN, TIPEICTABICHHOTO B IIPOTpaMMe IO OHOJIOTHHL.

OtGop conmepxanuss yueOHoro mpenmera «buonmorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C  IO3MIMIL
KyIbTypOCOOOPa3HOTO MOAX0/A, B COOTBETCTBHU C KOTOPBHIM OOYJAIOIIHECS TOJDKHBI OCBOMTH 3HAHMS M YMEHHMS, 3HAUNMbIE IS
¢opmupoBaHus 00mIeH KyIbTYphl, ONPENENSAIONINe aAeKBaTHOE IOBEJCHHE dYelIOBeKa B OKpY’Karomel HpHpPOIHOU cpere,
BOCTpeOOBaHHBIC B IOBCEIHEBHOI JKU3HM U MPaKTHUECKOW AesTenbHocTH. Ocoboe MecTo B ITOH CHCTeMe 3HaHWH 3aHHMAIOT
SJIEMEHTHI COAEPKaHMs, KOTOPHIE CIIy)KaT OCHOBOH 11 (popMHUpOBaHHS MPEACTABICHUH O COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTHHE MHUPA ¥ [IEHHOCTHBIX OPHEHTAIUAX JIMYHOCTH, CIOCOOCTBYIOLIMX I'YMaHNU3alUH OMOJIOTHYECKOT0 00pa3oBaHMsI.

CTpyKTypHpOBaHHE COJEp)KaHMS Yy4eOHOTO MaTepraja B IpOrpaMMe II0 OHOJOTHH OCYIIECTBICHO C YyJIETOM
NPUOPUTETHOTO 3HAYEHHs 3HAHUH 00 OTIMYHMTENBHBIX OCOOCHHOCTSX JXKMBOW NPHPOABI, O €€ YpOBHEBOHW OpraHM3alud U
SBOJIIONNHU. B COOTBETCTBHM C 3TUM B CTpPYKType ydeOHOro mpenmera «bronorns» BBIAENEHHI CIEYIONINE COAEpKATeIbHBIE
munun: «buomorus kak Hayka. Meroapl HaydHOro mos3HaHus», «KieTka kak Ouosjormueckas cucreman, «OpraHusM Kak
Ouonornueckas cucreMay, «CucreMa 1 MHOroo0Opa3ue OpraHuuecKOro MHpay, «DBOJIOLHS KUBOH MPUPOAB), «IKOCUCTEMBI U
MPHUCYIIHNE UM 3aKOHOMEPHOCTH».

[enp m3ydeHus: ydeOHoro mpenmera «buosorns» Ha 06a30BOM ypOBHE — OBJIaA€HHE OOYyYarOIMMHUCS 3HAHUAMU O
CTPYKTYPHO-(DyHKIIMOHAJIBHOW OpraHU3aliH KHUBBIX CHCTEM Pa3HOTO paHTa M MPHOOpEeTeHHe YMEHUI NCIIONIb30BaTh 3TH 3HAHUS
JUIS TPAMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB JKMBOM MPUPOABI U PEILICHHS PAa3IMYHbIX )KU3HEHHBIX IPOOIeM.

JoctmkeHne menn wu3ydeHus ydeOHoro mpeamera «bromorms» Ha 06a30BOM ypoBHE 00€CHEUMBAETCS PELICHHEM
CIIETYIOIUX 3a/a4:

OCBOGHHE OOYYAIOUIMMHCS CHCTEMBbl 3HAHHH O OHONOTHMYECKHX TEOPHSX, YUYCHHSX, 3aKOHAX, 3aKOHOMEpPHOCTSX,
TUIIOTe3aX, MPaBHJIAX, CIYXallUX OCHOBOH Uil (DOPMHUPOBAHMS MPEICTABICHHH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
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METO/laXx Hay4HOTO MO3HAHUS, CTPOCHHUM, MHOIO0Opa3sHMHM U OCOOCHHOCTSAX JKMBBIX CHCTEM PAa3HOTO YPOBHsS OpraHM3alliu,
BBIJIAIOIIMXCSL OTKPBITHSAX U COBPEMEHHBIX HCCIICAOBAHUSAX B OUONOIHH;

(dopmupoBanue y 0OydalOIMXCs NO3HABATENbHBIX, HHTEIUIEKTYyaJIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B mpolecce
aHaNIM3a JAHHBIX O MyTSX Pa3BUTHS B OHOJIOTMM HAayYHBIX B3IUISIIOB, WJACH M MOAXOJOB K M3yYCHHUIO )KUBBIX CHCTEM Pa3HOrO
YPOBHS OpraHHU3alUH;

CTAHOBJICHHE Yy O0O0yJaromuxcs oOmel KyiabTypbl, (yHKIHOHAIBHONH I'PaMOTHOCTH, Pa3BUTHEC YMCHHH OOBACHITH U
OLICHMBATh SIBJICHUS OKPYKAIOIIETO MHpa XUBOH NPUPOJbI Ha OCHOBAHWHM 3HAHWI M ONBITA, MOJYYCHHBIX NPH H3y4CHHH
OHOJIOTHH,

¢dopmupoBaHHe y OOYYaIOIIMXCS YMEHHH WILUTIOCTPHPOBATh 3HAYCHHEC OWOJOIMYCCKUX 3HAHUI B IMPAKTHYCCKOMH
JEATEILHOCTH YeJIOBEKa, PA3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHIT M arpOOHOTEXHOIOTHH;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOKHOCTH IIO3HAHHS YEIOBEKOM JKHBOW NPUPOABI, HEOOXOAUMOCTH OEpeKHOro
OTHOLICHHUS K HeH, COOMIOICHHS STHUECKIX HOPM IIPH MIPOBEICHUU OHOIOIMYECKUX UCCIIEI0OBAHMIT;

OCO3HAHHE IICHHOCTH OHOJOTHYECKHUX 3HAHHM JJIsS MOBBIICHHST YPOBHS SKOJIOTHYECKOM KYIbTYpBL, 11 GOPMUPOBAHUS
Hay4HOTO MUPOBO33PCHUS;

HpUMEHEHHE NPHOOPETEHHBIX 3HAHUIT M YMEHHII B IIOBCEIHEBHOI )KU3HU IS OLICHKHU MOCIIECTBUI CBOCH ACSATEIBHOCTH
[0 OTHOLIGHHWIO K OKpYKalolleH cpene, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHE U coOMIOAeHHE Mep NPOQHIAKTUKH
3a00J1€BaHU.

B cucreme cpemHero obuiero obpasoBaHusi «BHOJOTHS», M3ydaeMas Ha 0a30BOM YPOBHE, SIBISICTCS 00S3aTClIbHBIM
y4eOHBIM NIPEAMETOM, BXOIAIINM B COCTAB IIPEIMETHOH 001acTi «ECTEeCTBEHHO-HAYYHbIE TPEIMEThD».

Jnst n3ydenus 6uosoruy Ha 0a30BOM YpOBHE CpefHero obmero obpasoBaHus oTBoauTcst 68 vacos: B 10 kimacce — 34
gaca (1 gac B Hezneno), B 11 ximacce — 34 gaca (1 gac B Henemro).



COJEP)KAHUE OBYUYEHUS
10 KJIACC

Tema 1. Buosorus kak Hayka.

Bronornst kak Hayka. CBsi3b OHOJOTHMH C OOIIECTBEHHBIMH, TEXHHYECKUMH M JAPYTMMH €CTECTBEHHBIMH HayKaMH,
¢unocodueit, STUKOH, SCTETUKOH U IIpaBoM. Pos Ononorun B popMHpOBaHUN COBPEMEHHOMH HAyIHOH KapTUHEI Mupa. Cucrema
OHMOJIOTHUECKHUX HAYK.

Meronpl TO3HAHMS JKUBOM IpUpoAs! (HAONIONEHWE, OKCHEPHMEHT, OIMCAaHHWe, W3MEpeHHe, KiacCH(UKamus,
MOJETHPOBaHNE, CTATUCTHYECKas: 00paboTKa JaHHBIX).

JlemoHcTpanuu:

Tloptpersr: Y. Jdapsun, I'. Mengens, H. K. Konpuos, x. Yorcon u ®. Kpuxk.

Tabnuis! 1 cxeMbl: «MeTo/IbI TO3HAHUS KUBOH MIPUPOIBI».

JlaGopaTopHble U NPAKTHYECKHE Pa0OTHI:

IIpaktuueckas padora Ne 1. «Mcnonb30BaHue pa3nUYHBIX METOAOB IIPU U3YYEHUH OHOIIOTHYECKUX OOBEKTOBY.

Tema 2. ZKuBble cuCTeMbl M MX OPraHU3aLHUsl.

JKuBple cuctembl (OMOcHCTEMbI) Kak NpeaMeT H3ydeHus Ouonoruu. OTiaMymMe >KUBBIX CHUCTEM OT HEOPraHHMYEeCKOH
HPUPOJIBL.

CBoiicTBa OMOCHCTEM U UX pa3HOOOpasme. YPOBHH OpraHU3alMU OMOCUCTEM: MOJICKYJISIPHBIH, KICTOYHBIH, TKAaHEBBIH,
OpTaHN3MEHHBIH, MOMYJISLIMOHHO-BUI0BOH, SKOCUCTEMHBIH (0HOre0neHOTHIECKH ), GHoChepHBIH.

JdemMoHcTpauuu:

Tabmuis! 1 cxemsl: «OCHOBHBIE IPU3HAKH JKU3HWY, «Y POBHU OPTaHU3ALIUH )KUBOH MPUPOIBI».

O6opynoBanue: Mozeiab Moaekybl JTHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOEHHUE KIETKH.

XUMHUUECKUI COCTaB KIETKH. XMMHYECKHE OSJIEMEHTBL: MaKpOAJIEMEHTHI, MHKpPOJIEeMEHTH. Boxa m MuHepanbHbIe
BEIIECTBA.

OyHKIMK BO/BI 1 MHHEPaJIbHBIX BENIECTB B KieTke. [loxnepxanue ocMoTHYecKkoro OanaHca.

Benku. CocraB u cTpoeHne 6e1K0B. AMUHOKHCIIOTH! — MOHOMEpHI OenkoB. HezaMeHnMble U 3aMeHNMbIe aMHHOKHCIIOTHIL.
AMMHOKHCIIOTHBII COCTaB. YPOBHH CTPYKTYPHI O€IKOBOH MOJEKyNbl (IEpBHYHAs, BTOPHYHAS, TPETHYHAS M UYESTBEPTHUHASL
CTPYKTypa). XMMUUeCKUe CBOIicTBa OenkoB. bronornueckne GyHKINM GEIKOB.

®DepMeHTHl — Ononorumyeckue Kataau3atopsl. CTpoeHHe (epMeHTa: aKTHUBHBIA LEHTP, cyOcTpaTHas CHenU(pUIHOCTD.
Kodepmentsl. Buramunbl. OTimuust pepMEeHTOB OT HEOPraHHIECKHX KaTaIu3aTOPOB.

YraeBoapl: MOHOCaxapuabl (TJIFOK03a, pubo3a U Ne30Kcuprd03a), aucaxapuibl (caxaposa, JaKTo3a) W IOJIUCAXapHIIbI
(xpaxmat, TIIMKOTeH, [IeJUTI0103a). bruonornyeckue GyHKIUH YIIeBOJIOB.

Jlummper: Tpurmunepunsl, pochomunuas, crepounsl. [ mapoduasHO-THIPOPOOHEIE CBOCTBA. bronorndeckue GyHKInu
munuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JIMMUA0B KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasr — MoHOMepBI HykiIeHHOBBIX KuciaoT. Ctpoenue u ¢pynkuun JJHK.
Crpoenne u pynkuun PHK. Bugst PHK. AT®: crpoerne u GyHKIUH.

Iuronorust — Hayka o kierke. KieTouHas Teopust — IpuMep B3aMMOAEHCTBHS Wei W (akTOB B HAYyYHOM IMTO3HAHHUM.
Mertozp! N3ydeHns KISTKH.

Kierka kak menoctHas xuBasi cucrema. OOuve MpU3HaKK KIETOK: 3aMKHYTas HapykHas MemOpaHa, monekynsl JJHK
KaK TeHeTHYECKU anmapar, CHCTeMa CHHTe3a Oenka.

Tunb! KIETOK: dyKaprHoTHYecKast ¥ pokaprotHyeckas. OCOOEHHOCTH CTPOEHHs IIPOKapHOTHIECKoH KiteTkH. Kiterounas
cTeHka Oaktepuii. CTpoeHHe dyKapuoTHUeCKON KileTKi. OCHOBHBIC OTJIMYHNS PACTUTEIBHOM, )KUBOTHOM U TPHOHO# KICTKH.

TloBepxHOCTHBIE CTPYKTYPHI KJIETOK — KJICTOYHAs! CTEHKA, TTIMKOKANMKC, uX (ynkiwm. [Tnasmarndaeckas memOpaHa, eé
cBoiictBa n ¢yHkiuu. llutomnasma u e€ opranomabl. OpHoMeMOpaHHble opraHouabl kietku: OIIC, anmapar ['ombmxw,
M30coMBI. [10TyaBTOHOMHBIE OPTaHOWUIBI KJIETKH: MUTOXOHPUH, TUTACTHABL. [Iporcxox/IeHne MUTOXOHAPHI U InacTul. Bumst
wiactug. HemeMOpaHHbIe OpraHOWABI KJIETKU: PHUOOCOMBI, KJIETOYHBIH LEHTp, LEHTPHUONH, PECHUYKH, XIYTHUKH. DyHKIHNU
OPTaHOMIOB KIETKH. BriroueHus.

Snpo — perymsaTopHbIi neHTp kieTku. CTpoeHMe sjpa: siiepHas 00OJOYKa, KapHOIUIa3Ma, XPOMATHH, SIPBIIIKO.
XPpOMOCOMBI.

TpaHCTIOPT BEUIECTB B KIIETKE.

JdeMoHcTpauuu:

IToptpersr: A. JleBenryk, P. I'ykx, T. IlIBann, M. Llneiinen, P. Bupxos, x. Yorcon, ®. Kpuk, M. Yunkuuc, P.
®pankiun, K. M. Bap.

Juarpammsr: «Pacnpenenenie XUMUYECKAX 3JIEMEHTOB B HEXXHBOH NpHpojien, «PacnpeneneHne XUMIYECKIX IEMEHTOB
B )KMBOH MPUPOAC».

Tabmus! u cxemsl: «[leproxudeckas TabnuIa XUMUYECKHX 3JIEMEHTOBY», «CTpoeHne MoJeKyisl BOIbI», «brocuHTe3
6enka», «CtpoeHne MoseKymsl 6enkay, «Ctpoerue pepmenta», « Hyknennossie kuciotsl. JJHK», «Ctpoenne monexynst ATO»,
«CTpoeHHEe 3yKapHOTHYEeCKOll KieTkn», «CTpoeHue XHMBOTHOM KieTku», «CTpoeHHe pacTUTEeNbHON KieTkny», «CTpoeHue
MPOKaPUOTHIECKOH KIEeTKI», «CTpOeHHe Aapa KIETKNY, «YTIeBOAb, «JInnumas.
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O6opynoBaHHe: CBETOBOII MHKpPOCKON, OOOpyIOBaHME IJIS NMPOBEICHHS HAOMIOACHUH, M3MEPEHUH, SKCIEepHMEHTOB,
MHKpOIIpeTIapaThl paCTUTEIBHBIX, )KUBOTHBIX M OAKTEPHATIbHBIX KIETOK.

JlabopaTopHbIe M MPpaKTHYeCKHe PA0oThI:

JlaGoparopnast pabora Ne 1. «l3ydyeHme KaTaqUTHUECKOH aKTHBHOCTH (epMEHTOB (Ha INpHUMepe aMmIashbl HIIH
KaTanasbl)».

JlaGoparopras padora Ne 2. «l3ydeHue CTpOCHUS KIETOK PAacTeHHH, )KUBOTHBIX M OaKTepHH 0] MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax 1 UX OMHUCAHHE.

Tema 4. ZKusHenesaTeJbHOCTb KIETKH.

OOMeH BenecTs, WM MeTab0IM3M. ACCHMIIILHSA (TIACTHIECKHH OOMEH) M TUCCHUMIIALNS (PHEPTeTHIECKHil 0OMeH) —
JIBE CTOPOHBI €INHOTO TIpoIiecca MeTaboau3Ma. Posb 3aKOHOB COXpaHEHHs BELIECTB U SHEPTUU B IOHUMAaHUU METa00IM3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHBIN M rerepoTpodHbIH. Poimbs (epMeHTOB B OOMEHE BEIIECTB M IPEBPAIICHUN
SHEPTHU B KIIETKE.

®otocunres. CeroBass u TeMHOBas (a3bl QorocuHTe3a. Peakmum Qotocunresa. DPPekTHBHOCTH (OTOCHHTE3A.
3nauenne (oTocHHTe3a ISl KU3HH Ha 3emie. BrnmsiHue ycmoBuil cpemsl Ha (DOTOCHHTE3 W CHOCOOBI MOBBIIICHHS €rO
HPOJIYKTUBHOCTH y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UpYIoHe OakTepry. 3HaYeHNE XeMOCHHTE3a 1S )KU3HHU Ha 3emIie.

OHepreTuueckuii 0OMeH B KieTke. PaclierieHue BelecTB, BbIIECTICHHE U aKKyMYJIHPOBAaHHE YHEPIHU B KIETKE. DTambl
JHepreTHdyeckoro obmena. [imkomm3. Bpoxenme m ero Buael. KuciopogHoe oxuciieHHe, WIM KIETOYHOE JIBIXaHHE.
OxucnurensHoe GochopunupoBanne. DPpPEeKTUBHOCTD YIHEPTETHIECKOTO OOMEHa.

Peaxunn MatpuaHoro cuHtesa. ['enernueckas nHpopmanus n JJHK. Peannzanus reHerndeckoii HHGOpMaNnK B KIIETKE.
T'enernyeckuit ko u ero cpoiictBa. Tpanckpummsa — Mmarpudnslid cuHte3 PHK. Tpancmsamus — OuocunTte3 Oenka. DTambl
tpancsinun. Koguposanue aMuHOKHCIOT. Postb pubocoMm B OnocunTese Genka.

Hexnerounsie ¢popmsl xu3HH — BHpYCHL. McTopus oTkpbitus BupycoB (/1. M. VBanoBckuit). OCOOEHHOCTH CTPOCHUS U
JKH3HEHHOTO IMKIa BHpycoB. baktepmodaru. bonesHm pacTeHuii, ®HBOTHBIX M 4YENOBEKa, BBI3BIBAEMBIE BHpycaMH. Bupyc
nmmyHoaedunmra yenoseka (BY) — Bo3oyaurens CIINM/]a. O6paTHas TpaHCKpHIIIHS, peBepTasa U uHrerpasa. [Ipodunakruka
pacIpoCTpaHEeHUsI BUPYCHBIX 3a00JIeBaHMUIA.

JdeMoHcTpauuu:

Toptpetsr: H. K. Konpuos, 1. Y. Banosckuii, K. A. Tumupsses.

Tabmuus! 1 cxembl: «Tunbl mutaHusy, «MeTabomnsmy», «MHTOXOHIPH», «IHEPreTHIeCKuii 00MeH», «XII0pOoIIacTy,
«®Porocunres», «Crtpoenne [AHK», «Ctpoenme u QyHKOHOHHpOBaHHE TeHa», «CuHTe3 Oenka», «[eHeTHmyeckHi Kom»,
«Bupycs», «bakreprodarny», «Crpoenue u xnu3HeHHbIH nuki Bupyca CIIN/Ia, 6akrepuodaray, «Pemmkarms JHK».

Oo6opynoBanue: Monenu-anmuukanud «Yasoenne JJHK u Tpanckpunuusy, «buocuntes 6enkay, «CTpoeHHE KICTKY,
Mozenb cTpykTypsl JTHK.

Tema 5. PazMHoOKeHHe U HHAUBHUAYAJIbHOE PA3BUTHE OPIAaHU3MOB.

Krnerounsrii nuki, wim >KW3HEHHBIM WK KieTkd. MHTepdaza m mmro3. [Ipomeccsl, mpoTekaromiie B HHTEpGase.
Pennmkanns — peakuus Mmarpudsoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINH Habop — KapuOTHI. JUIIOMIHBIN 1
TaIUIOWAHBI XPOMOCOMHBIE HaOOphl. Xpomatuiasl. LluTonormueckre OCHOBBI Pa3MHOXEHHS M HHAWBHIYAJIbHOTO Pa3BHTHS
OpTraHU3MOB.

Jenenue knerku — muro3. Cramuu mutosa. IIponeccsl, npoucxonsiue Ha pasHbIX CTagusX MUTO3a. buonornueckuii
CMBICII MHTO3a.

IporpamMmupyemast THOENb KJIETKH — alloITo3.

@DopMBI  pa3MHOXKEHHSI OPraHM3MOB: Oecroloe W IMoJoBoe. Buasl Oecronoro pa3sMHOXKEHHS: JelIeHHe HaIBoOe,
MOYKOBaHHE OJHO- M MHOTOKJETOYHBIX, CIIOPOOOpa3OBaHUE, BEreTaTHBHOE pa3sMHOXEHHE. VICKycCTBEHHOE KIOHHpPOBaHHE
OPTaHM3MOB, €T0 3HAYEHHE JUIS CENICKIIUH.

[TonoBoe pa3MHOXEHHE, €ro OTJIMYHS OT OECIIoIoro.

Meito3. Cramgum wmeiio3a. [Ipomeccel, mpoumcxomsmue Ha CTagusx Meios3a. [loBemeHme XpoMocoM B Meifose.
Kpoccunrosep. buonornueckuit cMpica 1 3HaYeHHE Meio3a.

I'ameTorene3 — mpoiecc 00pa30BaHMs IMOJIOBBIX KIETOK Yy JKMBOTHBIX. [10JOBBIE >Kene3bl: CEMEHHHKH W SIMYHUKH.
OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CHepMaTO30H I, SHIEKIETKa) — CIiepMaToreHe3 u oBoreHe3. OcoOeHHOCTH
CTpOEHUs ANIEKIIETOK U criepMaTo3ou10B. OmnonorBopenue. [laprenorenes.

WuanuBnayansHoe pa3suTHe (OHTOTeHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTambl SMOPHOHAIEHOTO Pa3BUTHS
y TO3BOHOYHBIX JKHBOTHBIX: JpoOJNeHHe, TacTpyisilus, opraHoreHe3. IlocTomMOpuOHanIbHOE — pa3BUTHE.  THIIBI
MOCTOMOPHOHAIBHOTO Pa3BUTHS: MpsMoe, HempsiMoe (IMYMHOYHOE). BimsHuMe cpensl Ha pa3sBHTHE OPTaHM3MOB, (DAKTODEHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3zButue pacreHnid. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaJUU Pa3BUTHS.

JdeMoHcTpauuu:

Tabmunpr 1 cxembl: «DOpMBI Pa3sMHOXKEHHS OPraHU3MOBY, «J/IBOHHOE OIUIONOTBOPEHHE Y IIBETKOBBIX PACTEHHH»,
«BereratuBHOE pa3MHOXKEHHE pacTeHMil», «JlemeHne kieTkn Oakrepuii», «CTpoeHHe TIIOJIOBBIX KIETOK», «CTpoeHne
xpomocoMmbly, «Knerounsiii nukmy, «Perukanus [JHK», «Mutosy, «Meitos», «[Ipsmoe u Henpsimoe pa3Buthe», «['amerorenes
Yy MIICKOIIUTAIOMINX U YeJIOBeKay, «OCHOBHBIE CTAANH OHTOTCHE3a.



Ob6opynoBaHue: MHKPOCKOII, MHKpPOIpenaparsl «CnepmaTo30usl MJIEKOMHUTAOIET 0, «litnexneTka
MIICKOIIMTAIOMEro», «KapHoknHe3 B KJIETKaX KOPEIIKA JIyKay, MarHUTHAs MOJENb-alIUIMKanus «JleieHne KIeTKH», MOAIENb
JHK, monens metada3zHOH XpOMOCOMBI.

JlaGopaTopHble U NPAKTHYECKHE Pa0OThI:

JlaGoparopHas pabota Ne 3. «HaGmogenne MuTo3a B KJIeTKaX KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpenaparaxy.

JlaGopatopnas paboTa Ne 4. «/3ydeHne CTpOeHHUSI MONOBEIX KIETOK HA TOTOBBIX MUKPOIIPEIIapaTax.

Tema 6. HaciiencTBeHHOCTb M H3MEHYHBOCTL OPraHU3MOB.

IIpenmer u 3amaun rerernku. Mcropus pa3BUTHS TeHETHKU. POJIb IUTONOTHH ¥ SMOPHOJIOTHH B CTAHOBJICHUH T CHETHKH.
Bxian poccuiickux u 3apyOexHBIX YIEHBIX B Pa3BUTHE T€HETHKH. MeToIbI TeHeTHKH (THOPHIOIOTHIECKHH, TUTOT €HETHYECKHUH,
MOJIEKYIpHO-TeHeTHdeckuif). OCHOBHBIE T'€HETHUECKHE TIOHATHA. | eHeTHueckas CHMBOJNMKA, HCIOIb3yeMas B CXEMax
CKpeIluBaHM.

3aKOHOMEPHOCTH HACIEJOBaHUs TPH3HAKOB, ycTaHoBieHHble I'. MenzaeneM. MoHOruOpuaHOEe CKpeIiuBaHHEe. 3aKOH
eIMHO-00pa3usl THOPHUIOB IEePBOro NOoKoIeHus . [IpaBuio noMuHIpoBaHus. 3aKOH pacIleIUIeHHs IPU3HAKOB. [ MImoTe3a YMCTOTH
ramer. [loiqHOE ¥ HEMOIHOE JOMUHHUPOBAHHE.

JurnGpuaHoe ckpemmBaHue. 3aKOH HE3aBHCHMOTO HACJICIOBAaHMS IIPH3HAKoB. llUTOreHeTHUeckne OCHOBBI
JUTMOPHIHOTO CKPEIIMBAaHUA. AHAIM3UpYIOIlee CKpeluBaHMe. VICIONb30BaHHME aHANU3HPYIOIIETO CKPEIIUBAHHUSA UL
oTIpeNeNICHNs] TEHOTHIIAa OCOOH.

CreruleHHOe HacienoBaHHe INpH3HakoB. Pabora T. MopraHa 1o cueIIeHHOMY HacleZOBaHHIO TeHoB. Hapymrenwe
CIICIICHUSI TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHsI HAaCIEACTBEHHOCTH. [ eHeTHYecKkne KapThl.

T'enermka moma. XpoMOCOMHOE OIIpeeNieHHEe Iona. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI. ['omMorameTHslie u
rereporaMeTHble opraHu3Mel. HaciegoBaHue prU3HAKOB, CLETIIIEHHBIX C ITOJOM.

W3menunBocTs. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACNEACTBEHHas. Ponb cpeasl B HEHACIEACTBEHHOM
M3MEHYMBOCTH. XapaKTePHCTHKa MOAW(MHUKAIMOHHONW HW3MEHYMBOCTH. BapualMOHHBIA psI W BapualMoHHAas KpuBas. Hopma
peaknuu mnpu3Haka. KoinudecTBEHHBIE M KadeCTBEHHbIE IPH3HAKM M WX HopMma peakuuu. CBoicTBa MOIU(UKaIMOHHOM
HU3MEHYHBOCTH.

HacnencrBeHHas, Wi TeHOTUNIMYECKasi, U3MEHUMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTE. Meiio3 M 1moJoBoit mporecc —
OCHOBa KOMOWHATHBHOH W3MEHYMBOCTH. MyTallMOHHAs M3MEHYMBOCTh. Kiaccudukammss MyTanui: T€HHBIE, XPOMOCOMHEIE,
reHoMHble. YacToTa W NpPUYMHBI MyTanuid. MyrtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX pSIOB B HACJIEICTBEHHON
n3menuynBocty H. 1. Basuiosa.

BHesinepHast HacIeACTBEHHOCTh U H3MEHYNBOCTb.

T'enernka uyenoseka. Kapnorumn venoeka. OCHOBHBIE METOIbI T'C€HETHUKH UENIOBEKa: I'€HEAJOIHYeCKUil, ONM3HEOBBIN,
IIUTOTCHETHYECKUH, OMOXMMUYECKHI, MOJNEKyIIpHO-TeHeTHueckuil. CoBpeMEHHOE OMpeNeNieHHe T'€HOTHIA: MOITHOT€HOMHOE
CEKBEHHPOBaHNe, TCHOTUITUPOBAHKE, B TOM 4ncie ¢ momouibto [11[P-ananusa. HacinencreenHble 3a00eBaHNs YellOBeKa: TEHHBIE
Ooie3HH, OONE3HM C HACIEICTBEHHON MpEeApaclooKeHHOCThI0, XpOMOCOMHBIE Oone3HH. CoMaTHdyecKkue W TeHEepPaTUBHEBIE
myTanuu. CTBOJIOBBIE KieTKH. [IpHHIUIBEI 310poBOTO 00pa3a >KM3HHU, JUArHOCTUKH, NPO(MIAKTUKN M JEUYEHHS TeHETHYeCKUX
Oone3neil. Menuko-reHeTHIECKOe KOHCYJIBTHPOBAaHHWE. 3HAYCHHE MEIWIMHCKONH TEHETHKHM B MPEJOTBPAIICHNH W JIEYCHHH
TeHEeTHYECKUX 3a00JIeBaHUI YeJI0BeKa.

JdeMoHcTpauum:

Toptpetsr: I'. Menpens, T. Mopras, I'. ne ®pu3, C. C. Uersepukos, H. B. Tumodeen-Pecorckwmii, H. 1. BaBuios.

Tabnuis! ¥ cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE W €r0 IUTOreHEeTHYecKas OCHOBay, «3aKOH PACLICIUICHUS U €ro
IIUTOTEHETHYECKasl OCHOBa», «3aKOH UHCTOTHI Tramery», «JurnbpumHoe ckpemuBaHue», «Lluromorndeckne OCHOBBI
JUTHOPHIHOTO CKpelnBaHusy», «Melo3y, «B3anMozeiicTBIe aJuIeNIbHBIX TeHOBY, «[ eHeTHuecKkne KapThl paCTeHUMH, JXMBOTHBIX U
yenoBeka», «['eHeTmka moma», «3aKOHOMEPHOCTH HACIEOBAHUS, CIEIUICHHOTO C Tonomy», «KapmoTtumel denmoBeka u
JKMBOTHBIX», «Buapl m3MeHuMBOoCTH», «MoaupuKanoHHas H3MEHYMBOCTb», «HacnenoBanue pesyc-gakropa», «['eHeTnka
TPYMII KpOBMY, « MyTalMOHHAsI H3MEHIUBOCTB.

O6opynoBaHne: MOAENH-aNIIIHKANN « MoHOrHOpHIHOE CKpemuBanuey, «Hemonnoe nomuanpoBanuey, «AurudpuaHoe
ckpenuBanue», «Ilepekpéct XxpoMocoM», MUKPOCKON M MHUKporpenapaT «Jpo3oduna» (Hopma, Myranuu (GopMbl KPbUIbEB M
OKpacKH Tena), repoapuii «I'opox moceBHOW.

JlaGopaTopHble U MpaKkTHYecKHe PadoThI:

JlaGoparopras pabota Ne 5. «/3ydeHne pe3ynbTaTOB MOHOTHOPHIHOTO M JUTHOPHIHOTO CKPEMIMBAHUS y APO30(IIIBI
Ha TOTOBBIX MHKpOIIperiapaTax.

JlaGoparoprast pabora Ne 6. «/3yueHne MoIU(MUKAMOHHOW H3MEHUYMBOCTH, IOCTPOEHHE BAPHAIMOHHOTO pAla M
BapHALIMOHHOMN KPUBOII».

Jlabopatopnas pabota Ne 7. «AHanu3 MyTaluil y Jpo30QHibl Ha TOTOBBIX MUKPOIIPENapaTax.

IIpakTraeckas pabora Ne 2. «CocTaBieHHe 1 aHAIN3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenrekumsi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexnnst Kak HayKa M Iporecc. 3apokAeHHe celleKnmu u nomectukarms. Yuenme H. M. BaBunoBa o menTpax
IPOUCXOXKACHNUST U MHOTO00pa3usi KyJbTYPHBIX pacTeHuil. LleHTpbl mpoucxosxaeHusl AoMamrHuxX XUBOTHBIX. CopT, mopoja,
MITAaMM.



CoBpeMeHHbIE METO/IBI CENEKIMU. MacCoBbIil 1 MHIMBUAYATbHBIH OTOOPEI B CENEKIINH PACTEHUI U KUBOTHBIX. OlleHKa
sKcTepbepa. bimskoponcTBenHoe ckpemuBanne — HHOpuauHT. Yncras muaus. CkpenyMBaHue YHCTHIX JIMHUH. [ereposuc, nmm
rudpuaHas cuina. HepoxacTBeHHoe ckpemuBanue — ayTopuausr. OtnanéHHas rubpunusanus U e€ ycmexu. MckyccTBeHHBIH
MyTareHe3 U IOJIy4eHUe MOIUIIOUA0B. JJOCTHXKEHHS CeNeKIIMU PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

Buotexnonmorus kak oTpacib Hpou3BoAcTBA. ['eHHas HHKeHepusa. OTambl co3fgaHus pexomOuHantHOH JHK wu
TpPaHCTeHHBIX oOpraHu3MoB. Kietounas umxkeHepus. Kieroussle KynbTypbl. MHUKpPOKIOHaJBHOE PAa3MHOMKCHUE DPACTCHUM.
KionupoBaHne BHICOKONPOAYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U 3THYeCKHe mpobiaembl. [MO —
TeHETHYECKN MOJU(UINPOBAHHBIE OPTaHU3MBI.

JleMoHcTpayu:

Tloptpetsr: H. 1. Basuios, U. B. Muuypun, I'. [I. Kapneuenko, M. ®. 1BaHOB.

Tabmuis! 1 cxeMsl: kKapTa «LIeHTPBI IPOMCXOKACHNS U MHOT000pa3Hsl KyJIbTYPHBIX pacTeHUi», «[lopos! 1oManmHux
JKUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHHil», «OtmanénHas rulOpummszanus», «PabGorel akamemuka M. @&. lBaHoBay,
«[Tommnonusa», «OO0beKTH OHOTEeXHONOTHNY, «KIleTOYHBIe KyJIBTYpHl M KJIOHHpOBaHWE», «KOHCTpyHpoBaHHE M HEpeHOC
TEHOB, XPOMOCOM).

OOopynoBanne: MyJ/SDKH IUIOJOB W KOPHEIUIONOB OWKUX (OPM W KYNBTYPHBIX COPTOB pacTeHuif, repOapwuit
«CenbCKOXO3IUCTBEHHBIE PACTEHHSD.

JlabopaTopHble M PaKTHYeCKHe PadoThI:

Okckypeus «OCHOBHBIE METONBI M JOCTIDKEHHS CENIeKIMH PAacTeHHH ¥ JKMBOTHBIX (HA CEJNEKIMOHHYIO CTaHIHIO,
IUIEMEHHYIO (pepMy, COPTOUCIIBITATENBHBIN YJacTOK, B TEIUNIMYHOE XO3IHCTBO, TA0OOPATOPHIO arpOyHHBEPCHTETA MIIM HAYIHOTO
LEHTpa)».

11 KIIACC

Tema 1. IBoJIIOLHOHHAS] GUOJIOTHS.

IIpeanocbuTKM BO3HUKHOBEHUS SBOJIOLHOHHON TEOPHH. DBOJIONMOHHAS Teopus W e€ Mecto B Onosoruu. Bimsaue
SBOJIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U JPYTHX HAYK.

CBuIeTENILCTBA JBONIONMH. [laJleOHTONIOTHYECKHE: MOCIENOBATENFHOCTh TOSIBICHHS BHAOB B IAJICOHTOJIOTHYECKOM
JIETOTINCH, TIepeXOaHbIe PopMBL. bruoreorpadudeckue: cXoaCTBO U pazanyre GpayH U GpIop MAaTEPHKOB M OCTPOBOB.

OMOpHONIOrHYecKre: CXOACTBA U Pa3NINIMs SMOPHOHOB PA3HBIX BUJOB MO3BOHOYHBIX. CPaBHUTENHHO-aHATOMHYECKHE:
TOMOJIOTHYHBIE, aHAJIOTWYHBIE, PYANMEHTapHBIE OpraHbl, aTaBH3MbL. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOACTBO MEXaHM3MOB
HACJIeICTBEHHOCTH ¥ OCHOBHBIX METa0OINYECKHX ITyTeH y BCEX OPTaHU3MOB.

OpomonronHas Teopus Y. Jlapsuna. [Ipeqmockiky BOSHUKHOBEHHS TapBUHU3MA. J[BHOKYIINE CHIIBI SBONIOLHMU BHIOB
no JlapBuHy (M30BITOYHOE pa3MHOKEHHE IIPH OTPaHMYCHHOCTH PECYpPCOB, HEONpeAenéHHas H3MEHYHMBOCTh, 0Oopbda 3a
CYIIECTBOBAHKE, €CTECTBCHHBIN OTOOD).

Cunrernueckas Teopus 3Bormon (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MukposBosronyst. [Tomynsius kak eAMHAIA BUIA ¥ YBOJIOLHH.

JBmxymye cuibl ((akTopbl) 3BOJIOLUH BHIOB B IpHpojae. MyTalMOHHBIH Mpolecc 1 KOMOMHATHBHAS M3MEHYHBOCTD.
TomynsonHbIe BOJHEL U Ipeiid reHoB. V30msamms 1 MUTparust.

EcrecTBenHbIl 0TOOp — Hanpasistonuii haxrop sBomonun. GopMbl eCTECTBEHHOTO 0TOOPA.

IIprcnocoGeHHOCTE OPraHU3MOB KaK Pe3yNbTaT 3BOMIONHHU. [IpuMepsl MpHcHocoOIeHnH y opraHu3MOB. ApoMOp(O3bI
Y WINO-aanTaluy.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHBIE (OPMBI BUI000pa30BaHMA: TeorpadUuecKoe, IKOTOTHIECKOE.

Makpossosorys. @opMer dBoonMH: (QueTnueckas, JUBEpreHTHasl, KOHBEpreHTHas1, napauiensHas. HeoOpatumocts
IBOJIIOLHN.

TIponcxoxaeHue OT HeCEeANN3UPOBAHHBIX IpeaKoB. [Iporpeccupyromas cnenpanu3anys. AJanTHBHAS PaJnaIis.

JdeMoHcTpauum:

THoptpersr: K. Jlunneii, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. Bap, O. I'ekkens, ®. Mromutep, A. H.
CeBep110B.

Tabmuiet u cxemsl: «Pa3BUTHE OpPraHWYECKOro Mupa Ha 3emiie», «3apofbIIIM IO3BOHOYHBIX JKHBOTHBIX,
«Apxeontepukc», «DopMbl GopeOBI 3a cymiecTBoBaHME», «EcTecTBeHHBIH 0TOOpP», «MHOrooOpasue COpPTOB pacTEHHII»,
«MHoroo06pa3ue 1mopox KHUBOTHEIX», «[lomymsmmuy, «MyTannoHHasT H3MEHUYHBOCTEY», «Apomopho3s», «Mamoamanramumy,
«OO6mas nereHepanus», «/IBmxymnme cuisl sBomonuny, «Kapra-cxema mapmpyra myremectsuss Y. Japsunay, «boppba 3a
cymectBoBanue»,  «lIpucrnocobneHHOCTs — opranu3moB»,  «[eorpaduueckoe  BumooOpa3oBaHue»,  «DKOJIOTHYECKOE
BUI000pa30OBaHUE».

OOopynoBaHue: KOJUIEKIHS HACEKOMBIX C pa3IMYHbIMH THIAMH OKPAaCKH, HA0Op IUIOJIOB M CEMsH, KOJUICKIIMS
«[IpuMeps! 3aWUTHBIX TPHCHOCOONEHNI y >KHBOTHBIX», Mozaenb «OCHOBHBIE HANpaBIEHHs SBONIONHUN», 00BEMHAs MOJEITb
«CTpoeHHe roJIOBHOTO MO3Tra O3BOHOYHBIXY.

Broreorpaduueckas xapra mupa, komieknust «PopMBl COXpaHHOCTH HMCKOMAEMBIX JKHBOTHBIX M PACTEHHI», MOAENb
amumukanust «[lepekpéct xpomocom», BIaxHbIe Ipenapartsl «Pa3BuTrne HacekoMoroy», «Pa3BHUTHE JSTYIIKH», MUKPOIIpEHapaT
«Ipo3oduna» (HopMma, MyTaruu (GOPMBI KPHUILEB  OKPACKH TeNa).

JlaGopaTopHble U PaKTHYECKHE PadOTHI:



JlaGoparopHas pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHYECKOMY KPUTEPUIO».

JlaGoparopras padota Ne 2. «Omnmcanne IprcIoCOOICHHOCTH OPTraHU3Ma 1 €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHHe H pa3BUTHe KU3HU Ha 3emJle.

JloHay4HBIC TIpEICTaBICHUS O 3apOKICHUH >KM3HU. HaydHble rumoTe3s! BOSHUKHOBEHHS XKU3HH Ha 3emie: abuoreHes
naHcrepMus. XUMHUYECKas SBOJIOIMSA. AGHOTEHHBIH CHHTE3 OpPraHUYEeCKUX BEUIECTB U3 HEOPTaHWYECKHUX. DKCIEPUMEHTATbHOE
MOATBEPIKACHHE XUMUYECKOil sBoronuy. HaganeHble sTams! 6nonorndeckoii sBomormu. ['unoresa PHK-mupa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE NPOTOKIETKH. IlepBble KIeTKM M MX 3Bomrouus. DOopMHpPOBaHHME OCHOBHBIX T'PYIII
JKUBBIX OPTaHU3MOB.

PasBurue xusnu Ha 3emiie 1o spam u nepuozaam. Karapxeil. Apxelickas u nmporeposoiickas 3psl. [laneo3olickas spa u eé
MepUOIBI: KEeMOPHIICKUH, OPAOBUKCKHUN, CUITYPUICKUH, IEBOHCKUH, KAMEHHOYTOJIbHBIH, HEPMCKHH.

Meso3oiickas 3pa U €€ IepHOAbL: TPUACOBBIIL, IOPCKUIL, METOBOM.

Kaitno3zoiickas spa u e€ meproabl: NajJeoreHOBbIN, HEOTCHOBBIH, aHTPOIOT €HOBBIH.

XapaxkTepucTHKa KIMMaTa M T'e0JIOTHYECKHX mporeccoB. OCHOBHBIE 3TAIbl HBOMNIOIHUN PACTHTEIHHOIO M YKUBOTHOTO
Mupa. ApoMop(ho3bl y pacTeHHil U KUBOTHBIX. [10sBIICHHE, PaCIBET ¥ BBIMHPAHHUE IPYIII )KUBBIX OPIraHU3MOB.

CucreMa opraHM4ecKoro MUpa Kak oTpakeHHe SBOIOIMH. OCHOBHBIE CHCTEMAaTHYECKUE TPYIIITBI OPraHH3MOB.

OBomoIHs 4YenoBeka. AHTpOIONOTUsS Kak Hayka. PasBuTue mpeicTaBiIeHHH O MPOUCXOXKAECHUH dYenoBeka. MeTombl
u3ydeHHs1 aHTpororeHe3a. CXoJCTBa U Pa3INIUs YeJIOBEKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJT0KEHNE YET0BEKA.

JBmxymue cuibl ((akTopsl) aHTponoreHesa. HaciencTBeHHass N3MEHUYNBOCT U €CTECTBEHHBIH 0TO0p. OOIecTBeHHbIH
00pa3 KU3HH, H3TOTOBICHUE OPYIUH TPya, MBIIUICHUE, peUb.

OCHOBHBIE CTaJu{ W BETBU JBOJIIOIMU YEJIOBEKAa: aBCTPAJIONMTEKH, YelnoBeK ymenbid, YeloBeK NPSIMOXOISIIUM,
YenoBek HeaHAepTaNbCKuil, YenoBek pasymHbBId. Haxogkum HCKOMaeMBIX OCTaTKOB, BpEMS CYIIECTBOBAaHHMSA, OOJIACTh
pacpocTpaHeHust, 00EM roJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

YenoBeueckne packl. OCHOBHBIE OOJbBIIME  packl:  €BpONCOMIHAas  (€Bpasuiickas), HErpo-aBCTPaJOWAHASL
(3KxBaTOpHANbHAS ), MOHTOJIONIHAS (a3MaTCKO-aMepUKaHCKast). YepThl MPUCTIOCOOICHHOCTH MPEACTABUTENEH YeIOBEYECKUX pac K
YCJIOBHSIM cyIecTBoBaHMs. EnuHCTBO yenoBedecknx pac. Kpurnka pacusma.

JdemMoHcTpauuu:

TToptpersr: @. Penu, JI. ITacrep, A. M. Onapun, C. Musuiep, I'. FOpu, Y. lapus.

Tabmunpr u cxembl: «Bo3HukHoBeHHe COJHEYHOW cHcTeMbl», «Pa3BuTHE oOpraHmueckoro mupay», «PacturenpHas
KiIeTKa», «KuBoTHas kierka», «[Ipokapmornyeckas kierka», «CoBpeMeHHas CHCTEMa OpraHMYeckoro Mupay», «CpaBHEHHE
AQHATOMHUYECKHX UepT CTPOCHHS YeIOBEKAa M Uel0BEeKOOOpa3HBIX 00e3biH», «OCHOBHBIE MeCTa IMAaJEOHTOJIOTHIECKHX HAaXOJOK
MPEIKOB COBPEMEHHOT'0 YelIoBeKay, «JlpeBHeiimme moamy», «/peBaue moan», «IlepBbie coBpeMeHHBIE JIIoan», «UemoBeueckue
paceD».

Ob6opynoBanue: Mymspku «[Ipomcxoxkaenne denoBeka» (OIOCTBI aBCTPANIONMTEKa, MUTEKAHTPOIA, HEaHAEpTaibla,
KPOMaHBOHIa), CICIKH WIH M300pa)KeHUsT KaMEHHBIX OpPYAMI MEepBOOBITHOTO 4eloBeKa (KaMHH-YOIIepHl, pyOmia, ckpedna),
TEOXPOHOJIOTHIecKast TaOIHIa, KoK «DOopMbI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX M PACTEHHID.

JlaGopaTopHble U MpaKkTHYecKHe PadoThI:

IIpaktndeckas padora Ne 1. «/3yueHne HCKOTaeMBIX OCTATKOB PACTEHHUI M KHUBOTHBIX B KOJUICKIIHSIX).

DKCKypcHsl «DBOJIIOLIUS OPTraHUYECKOTO MHpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN UM KpaeBeAueCKUi My3ei).

Tema 3. Opranu3Msl U OKpy:KaloIas cpeaa.

Okonormst Kak HayKa. 3ajadd M pa3fensl SKOJIOTWH. METOAsl SKONOTHYECKHX HCCIEA0BAaHUH. DKOJIOTHUECKOe
MHPOBO33pPEHUE COBPEMEHHOTO YeJIOBeKa.

Cpenbl 0OMTaHUS OPTAaHU3MOB: BOJHAS, HA3€MHO-BO3/IYIITHAS, TOUYBCHHAS, BHYTPHOPTaHI3MEHHAs.

Okonornueckue dakropsl. Kitaccudukanus sxonornuecknx HaxTopoB: abHOTHYECKHE, OMOTHYECKHE U aHTPOIOTCHHBIE.
JleiicTBHE KOIOTHYECKIX (aKTOPOB Ha OPTaHU3MEIL.

AbunoTtHueckue (paKkTOpbL: CBET, TEMIlepaTypa, BlakHocTh. Potoneproansm. [Iprcnocodienns: opraHu3MoB K AEHCTBHIO
abnoTnieckux GpakTopoB. bruonornueckue puTMEL.

Brortmueckue dakropsl. Buasl OnoTHIECKHX B3aMMOAEHCTBHI: KOHKYPEHIHS, XUIIHMIECTBO, CUMOHNO3 U €r0 (hOpPMEIL.
[Mapa3uTH3M, Koomepanus, MyTyaJu3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HaXJICOHMYECTBO). AMEHCAIM3M, HEHUTpaIH3M.
3HaueHHe OMOTHYECKIX B3aUMOISHCTBHUI AT CYIIECTBOBAHMUS OPTaHU3MOB B IIPHPOIHBIX COOOIIECTBAX.

DKOJIOrNYeCKue XapakTepucTuky nomyisinui. OCHOBHBIE IOKa3aTeldd IOMYJISLMH: YHCIEHHOCTb, IUIOTHOCTD,
POXIaeMOCTh, CMEPTHOCTB, IIPUPOCT, MUTpaIH. JIMHAMIKa YUCIEHHOCTH MOMYJISIIUK U € peryIsmusl.

JdeMoHcTpauuu:

Toptpertsr: A. I'ym6omsar, K. @. Pynse, 3. 'ekkens.

Tabmusr n cxemsl: kapta «llpmpommsle 30HBI 3emun», «Cpenbl OOWTaHUS OpraHU3MOBY», «DoTomepHOII3MY,
«[Tomynsuuny, «3aKOHOMEPHOCTH POCTa YUCIICHHOCTH MOMYISMN HHPY30pUH-TYyhenpkny, «[IuieBble memnm.

JlaGopaTopHble U NpakTHYecKHe PadoThbI:

Jla6oparopHas pabota Ne 3. «Mopdoorinueckre 0COOCHHOCTH PACTCHUH U3 Pa3HBIX MECT OOUTAHUS».

JlaGopatopras pabota Ne 4. «BrustHHe cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[IpakTuyeckas padora Ne 2. «[loacuéT MIOTHOCTH MOMYALMI pa3HBIX BUIOB PACTCHUI.

Tema 4. Coof1mecTBa 1 3KOJOTHYECKHE CHCTEMBI.



Coo01iecTBO opranu3MoB — 6uorieHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas, IPOCTPAHCTBEHHAs, Tpoduueckas (MUIeBast).
Buner-gomunantel. CBsi3u B OHOLIEHO3E.

Dkonoruueckre cucteMsl (3xocuctemsl). [lonatne o0 3kocucteme u OuoreorneHose. OyHKUNOHAIBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: MPOIYLIEHTEl, KOHCYMEHTHI, PeayleHTs. KpyroBopoT BeIIecTB M IOTOK SHEPrHU B IKocHucTeMe. Tpoduueckne
(numesble) ypoBHM 3KocucTeMbl. [lumeBble memu u cetd. OCHOBHBIE IIOKa3aTeIM 3KOCHCTEMBI: OuoMacca, MPOIYKIIHS.
DKOJIOTUYECKHE NHUPAMUABL IPOIYKIMH, YHCIEHHOCTH, Onomacchl. CBOWMCTBa IKOCHCTEM: YCTOWYHMBOCTH, CAMOPETYJISIS,
pasButue. CyKueccus.

IIpupognbIe SKOCHCTEMBI. DKOCHCTEMBI 03Ep B peK. IKOCHCTEMa XBOHHOTO MIIM MIMPOKOJICTBEHHOTO Jieca.

AHTpOIIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMEL. YpOosKkocucTeMbl. bronormueckoe M XO3SHCTBEHHOE 3HAUYEHHE
arpo3KOCUCTEM H yPOOIKOCHUCTEM.

Bropaznoobpasme kak paxrop ycroitunBoctr skocructeM. CoxpaHeHHe OHOJIOTHYECKOTo pazHooOpasus Ha 3emie.

VYuenne B. U. Bepraackoro o 6uocdepe. I'panniisl, coctaB u cTpykTypa 6rocdepsl. JKuBoe BeIecTBO U €ro (yHKIUH.
OcoberHocTn 6roceps! Kak r100anbHON SKOCHCTeMBI. [InHaMITdeckoe paBHOBECHE U 0OpaTHas CBsI3b B OHocdepe.

KpyroBopoTs! BeliecTB U GHOTCOXMMUYECKHE LUKIIBI 3JIEMEHTOB (yriepoa, a30Ta). 30HaIbHOCTh 6rochepsl. OCHOBHbIE
OHMOMBI CcymIn.

YesoseuecTBo B buocepe 3emau. AHTpONOreHHbIE H3MEHEHHS B Onocdepe. I modanpHble K0I0rHYecKre MPOOIEMBL.

CocymiecTBoBaHHE MPUPOABI U 4enoBedecTBa. CoxpaHeHHe OHOpa3sHOOOpa3usi Kak OCHOBA YCTOMYMBOCTH OMOCGEpHI.
OcHOBa paIMOHAIBHOTO YIPABJIEHHS NPUPOJHBIMH pPECypcaMH M HX HCIONb30BaHHWE. JlocTmkeHHs OHOJIIOTMH M OXpaHa
HPUPOIBL.

JdeMoHcTpauuu:

Tloptpetsr: A. Ix. Tercnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumsr u cxemsl: «[Inmesble menw», «buoreHos: cocrtaB U cTpykrypa», «lIpuponnsre cooOmectBa», «Llemn
HOHUTaHUs», «OKojormueckas nupamupay, «buocdepa n gemoBek», «IKocHCTEMa HMIMPOKOIHCTBEHHOTO jeca», «JKOCHCTEMa
XBOHHOTO Jieca», «brorieHo3 Bogoémay, « ArpoueHosy, «[IpiuMepHbIe aHTpONOTeHHBIE BO3ACHCTBHS HA IPUPOLY», «BakHel e
WCTOYHUKH 3arps3HEHUs BO3IyXa M TPYHTOBBIX Boa», «[louBa — BakHeiimias cocraBistomas Ouocheps», «DakTops!
nerpagauuu mousy, «llapHukoBeili 3ddexT», «DakTopsl pagHOAKTUBHOTO 3arps3HeHus Omocdepb», «OOmas cTpyKTypa
6uochepsl», «PacnpocTpanenue u3HU B O6nocdepe», «O30HOBHIH 3kpaH OGuocheps», «KpyroBopot yriiepona B Guochepe»,
«KpyroBopoT a3oTa B IpUPOIE».

OoOopynoBanne: Mozenb-anIuIMKanus « TUMuaHble OMOIEHO3EI», Tepbapuil «PacTuTenbHbIe cOO0IIECTBaY, KOJIESKIHN
«buoneno3», «Bpemurenn BaXHEHIINX CEIbCKOXO3IUCTBEHHBIX KYIBTYp», repOapuil M KOJUISKIIUH PACTEHHH W YKHBOTHBIX,
NPUHAUISKAINE K Pa3sHbIM SKOJOTMYECKUM TpymmaM omHoro Buaa, Kpacnas kuura Poccuiickoit denepanuu, u300paxeHus
OXpaHseMBIX BHJIOB PACTCHUH M KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S ITPOTPAMMEBI 11O BUOJIOI'MY HA BA3OBOM YPOBHE CPEJHETO
OBLIET'O OBPA30OBAHHA

CornacHo ®I'OC COO, ycraHaBnuBaloTCsS TPeOOBAHMUS K pe3yiabTaTaM OCBOCHHUS OOYYArOIIMMICS IIPOTPaMM CpPEIHETO
o61ero 06pa3oBaHMs: IMIHOCTHBIM, METANIPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKkType NHYHOCTHBIX pe3yIbTaTOB OCBOEHHs IpeaMeTa «bHonorus» BhIIENEHBI CIEAYIONIHE COCTABIIONINE:
0CO3HAHHE OOYYAIOIIUMHUCA POCCHUCKON I'PaKIaHCKOW WAEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHTHUIO, CAMOCTOSATENLHOCTU U
CaMOOIIPEICNICHNIO, HAJIW4Me MOTHBAIMM K OOy4eHWI0 OHOJIOTHMH, IIeJeHANpaBlICHHOE Pa3BUTHE BHYTPEHHHX YOeKmIeHHI
JMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHX TPAOULHUI Pa3BUTHS OHWOJOTMYECKOTO 3HAHHWS, TOTOBHOCTH U
CHOCOOHOCTh 00YYarOUINXCSI PYKOBOJCTBOBATHCS B CBOEH IEATEIFHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, NMPHUCYLIMMU
cucTeMe OHOJIOTHYECKOTO 00pa30BaHUs, HAIMYHE SKOJOTHYECKOTO IIPABOCO3HAHMSA, CIIOCOOHOCTH CTaBHTh IIEIH U CTPOHUTH
JKU3HEHHBIC IIIaHBL

JIM9HOCTHBIE pe3yJbTaThl OCBOCHUS IpeaMeTa «BHONIOTHs) NOCTHUTaloTcsi B €OMHCTBE Y4eOHONH W BOCHHTATEILHOM
JESITETbHOCTH B COOTBETCTBUM C TPAAUIHOHHBIMH POCCHUHCKHUMHU COLMOKYJIBTYPHBIMH, HCTOPHYECKHMMH U IYXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSIMH, NPUHATBIMH B OOINIECTBE NpaBWIaMH W HOPMaMH IIOBEIEHHS M CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOBOCIIUTAHUS M CAaMOPA3BUTHs, PAa3BUTHS BHYTPEHHEW MO3WIUH JHYHOCTH, IATPUOTHU3MA, YBAXKCHHUS K
3aKOHY W NPABOIMOPSAKY, YEJOBEKYy TpyAa W CTaplieMy IIOKOJCHUIO, B3aHMMHOIO YBaKCHHUS, OEpeXHOTO OTHOLICHUS K
KYJIbTYPHOMY HacJeIUIO U TPAIULIUIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, npupojie 1 OKpykarouieit cpene.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS Y4eOHOTo mpenmera «BHOIOTHsS» HOIKHBI OTPaXXaTh TOTOBHOCTD M CIIOCOOHOCTH
00y4Jaronmxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHOIN BHYTPEHHEH MO3MIMEHl JTMYHOCTH, CUCTEMOW I[EHHOCTHBIX OpPHEHTALUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTSAM POCCHUCKOTO OOIIECTBa, pacIINpEHHE
JKH3HEHHOTO OIIBITA U OIIBITA ETEIBHOCTH B IPOIECCE PEATH3alI OCHOBHBIX HAIPaBICHUH BOCIIUTATEIBHOMN JSSTEIBHOCTH, B
TOM YHCIIC B YaCTH:

1) rpaaaHCKOro BOCHATAHMSI:

c(hOpPMHUPOBAHHOCTh TI'PAKIAHCKON MO3UINHK OOYYAOIIEerocs KaK aKTHBHOI'O W OTBETCTBEHHOTO WICHA POCCHHCKOTO
o01ecTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPAB U 00s3aHHOCTEH, yBa)KCHHE 3aKOHA M IIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATEIPHOCTH NPH CO3JAHHU YYEOHBIX IPOCKTOB, PEUICHUH Y4YEOHBIX H
MO3HABATENBHBIX 33/1a4, BHITOJHEHHN OHOJIOTHYECKHX YKCIIEPHMEHTOB;

CIOCOOHOCTH OMPEAETATH COOCTBEHHYIO TO3UIIHIO IO OTHOIICHHIO K SBICHUAM COBPEMEHHOW KU3HU U OOBSACHATH e¢;

YMEHHE YYHTBHIBAaTh B CBOMX JEHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aMMOZAEHCTBHS JIIOACH C pPasHBIMU
yOSXKIeHNUSIMHU, KyJIbTYPHBIMH [IEHHOCTSIMH M COLIMAJIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHHS YyYEOHBIX, IMO3HABATENBHBIX W
HCCIIE/IOBAaTENbCKIX 3a/1ad, YBKUTEIBHOTO OTHOIICHHWS K MHEHHIO OINIOHEHTOB IPH OOCY)XIEGHHH CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COMIEPIKAHUS,;

TOTOBHOCTH K T'yMaHHTapHOH ¥ BOJIOHTEPCKOI e TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTh POCCHUIICKON TPa)JaHCKOH HAESHTUYHOCTH, MATPUOTH3MA, YBAXKEHHs K CBOEMY Hapojay, YyBCTBa
OTBETCTBEHHOCTH Tepen PoauHol, ropfocTu 3a cBOM Kpail, cBoro PonuHy, CBOM S3BIK U KYyJIBTYpY, IpPOILIOE U HACTOsIIEe
MHOTOHAIIMOHATFHOTO Hapona Poccum;

[IEHHOCTHOE OTHOIIEHHE K NIPUPOAHOMY HACJIEIMIO M NaMSITHUKAM MPHUPOJIBI, TOCTIDKEHUsIM Poccrn B Hayke, HCKYCCTBe,
CTIIOpTE, TEXHOJIOTHUSX, TPYAE;

CIOCOOHOCTh OLICHUBATh BKJIAJI POCCHUICKUX Y4YEHBIX B CTAHOBJCHHE W Pa3BUTHE OWOJIOTHHM, TOHUMAHHs 3HAYCHUS
OHOJIOTHH B TIO3HAHWUH 3aKOHOB TPHPOIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uneiHas yoexxJEHHOCTh, TOTOBHOCTD K CITy)KeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHSA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEH POCCHICKOT0 Hapoa;

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, 3THYECKOTO ITOBE/ICHNS;

CHOCOOHOCTH OIIEHHBATH CHUTYALMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYSICh HA MOPAILHO-HPABCTBEHHEIC
HOPMBI U IEHHOCTH,

0CO3HAHHWE JTHYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHIHUBOTO OyIyIIEro;

OTBETCTBEHHOC OTHOIICHUE K CBOUM POJUTEIIAM, CO3JaHUIO CEMbHM Ha OCHOBE OCO3HAHHOI'O IPUHATHA L[eHHOCTeﬁ
CEMEHHOH KU3HH B COOTBETCTBUH C TPAJUIUSIMH Hapo 0B Poccun;

4) 5cTeTHYeCKOro BOCTIMTAHUS:

3CTETUYECCKOEC OTHOIICHHUE K Ml/lpy, BKJIHO4Yast 3CTeTI/IKy GBITa, HaquOFO U TEXHUYCCKOI'O TBOPYECTBA, CIIOpTa, pr)la,
00IIEeCTBEHHBIX OTHOIICHHIA;

IMMOHUMAHHUEC SMOIITHMOHAJIBHOI'O BO3ﬂeﬁCTBHH )KI/IBOI\/'I MpUpoOabI U eé ICHHOCTH,

TOTOBHOCTB K CAMOBBIPAXCHHUIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHUE MPOSIBIISTh KAYeCTBA TBOPUECKOM JTMYHOCTH;
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5) pusnveckoro BocIUTAHNA, HOPMHPOBAHUS KYJIbTYPbI 310POBbSI M SMOIHOHAJILHOIO 0.1aTONOJIyYHs:

MOHMMaHNUE U Peau3alysl 310pPOBOTr0 U 0e30I1acHOro 00pasa KHM3HU (310pOBOE MHUTaHUE, COONIIOCHNE THTHEeHUYECKIX
NpaBUJI U HOPM, COANaHCHPOBAaHHBIH PEXUM 3aHATUH M OTIbIXa, peryispHas (Qu3udeckas aKTUBHOCTb), OEPEXHOTro,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHNUS K COOCTBEHHOMY (PH3MIECKOMY U ICHXUYECKOMY 3[J0POBBIO;

MOHMMAHUE LEHHOCTH MpaBUI HMHAUBHIYAJbHOTO U KOJJIEKTHBHOTO 0€30MacHOTO TIOBEICHHS B CHUTYyaIUsX,
YIPOXKAIOMINX 3I0POBBIO U KHU3HHU JIIO/ICH;

OCO3HAHUE MOCIEACTBHN U HENPHITHUS BPEAHBIX NPUBBIUEK (YHOTPEOICHNUS alKOT OIS, HAPKOTHKOB, KypeHHUs);

6) TPY10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPYZY, OCO3HAHHE [IECHHOCTH MacTepCTBa, TPYAOI00HeE;

TOTOBHOCTb K aKTUBHOM AEATENbHOCTH TEXHOJIOINYECKOH U COLMANbHOM HallPaBIECHHOCTHU, CIOCOOHOCTh MHUIIHUPOBATH,
TUTAaHUPOBATh M CAMOCTOSITENIFHO BBIIOJIHSTH TaKyIO JESTEIBHOCTD;

HHTEpeC K Pa3IMYHbIM cdepaM NpohecCHOHANBHON NEeATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyamyuei
npodeccHy U peaan30BhIBATh COOCTBEHHEIE )KM3HEHHBIC TLIAHEI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHHIO Ha MPOTKEHUH BCEH KHU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHUSA

9KOJIOTHUYECKH LeTIec000pa3HOe OTHOIIEHUE K IPUPOJIE KaK UCTOUYHUKY JKH3HU Ha 3eMIle, OCHOBE €€ CyIIeCTBOBAHMUS;

TOBBIIICHUE YPOBHSI SKOJOTHUECKOH KyNbTYphl: HPHOOpETEHHE OIBbITa IUIAHUPOBAHUSI TOCTYNKOB M OLEHKH HX
BO3MOXKHBIX IIOCIIEZICTBHH JUISl OKPYKAIOIIEH Cpeb;

OCO3HAaHHUE TTI00aIBFHOTO XapaKTepa YKOIOTHYECKUX NPoOIeM U IMyTel UX PeIeHus;

CIIOCOOHOCTh HMCIIOJB30BaTh MpHOOpeTaeMble NMPU W3YYEHHH OWOJIOTMH 3HAHWS M YMEHHs IIPH pelieHHH IpoliieM,
CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJIONOIb30BAaHUEM (COONIOACHNE TPaBWII IIOBEICHUS B IPUPOJE, HANpPABICHHBIX Ha
COXpaHEHNEe PaBHOBECHS B IKOCHCTEMAaX, OXpaHy BHIOB, IKOcUCTeM, Orocdepsl);

AKTUBHOE HENpUATHE NEHCTBUH, NPUHOCALIMX BpEel OKpYXKarolled NpUPOAHON cpelne, yMEHHE IPOTHO3UPOBATh
HeOIaronpuATHBIE KOJIOTNIECKHE MOCIIEICTBHUS NPEeIIPHHIMAEMBIX ASHCTBHI U IPEAOTBPAINATH HX;

HaJM4{e Pa3BUTOTO AKOJIOTMYECKOTO MBIIUICHHS, JKOJOTHYECKON KYJIBTYPBHI, OIBITAa JASSITENBHOCTH ASKOJOTHYECKON
HAIPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaThbCS HMH B II03HABAaTEIbHOH, KOMMYHUKATHBHOW WU COIMANBHOM IIPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAaKTHYECKOH JeSTEIbHOCTH SKOJIOTHUECKOH HAIPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMHUPOBAHHOCTE MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO HA JHAJIOre KyIbTyp, CHOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MONUKYIBTYPHOM MHPE;

COBEPILCHCTBOBAHHE SI3BIKOBOW N UMTATENBCKON KyJIbTYPHI KaK CPEJCTBA B3aUMOJACHCTBHS MEXY JIFOJbMH U TIO3HAHHS
MHpa;

MOHMMAaHUE CHeNU(UKH OMONOTHMM KaK HAyKH, OCO3HaHHWsA €€ pomu B (POPMHPOBAHUM PALHOHAIBHOTO HAYYHOTO
MBIIUICHNUS, CO31aHNUH IETIOCTHOTO TPEACTABICHHsI 00 OKpY)KaIOIeM MUpE KaK O eIMHCTBE NPHUPOJIBI, YeIOoBeKa ¥ OOIIeCTBa, B
MO3HAHUH TPHPOAHBIX 3aKOHOMEPHOCTEH M PEIICHNH MPOOIIeM COXpaHEeHNsI IPUPOJHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISi COBPEMEHHOH IMBHIM3AIMU: O00ecHedeHHs HOBOTO YPOBHSI Pa3sBHTHS
MEJHIIHBI, CO3/IaHNe MEePCIeKTUBHBIX OHOTEXHOIOTHH, CIOCOOHBIX pemIaTh pecypcHBbIE MPOOIEMBI Pa3BUTHS YEIIOBEUECTBA,
MOWCKa IMyTel BBIXOAa M3 TIIOOAJBHBIX JKOJOTMYECKHX MpoOieM H obecreyeHWs Hepexoja K YCTOWYHBOMY pPas3BUTHIO,
paloHaNTEHOMY HCTIOIBb30BaHHIO TIPHPOAHBIX PECYpPCOB M ()OPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HH;

3aUHTEPECOBAHHOCTh B IOTYYCHHH OMOJOTHMYECKHX 3HAHMI B IIENAX IOBBINICHUS OOMEH KyIbTyphHl, €CTECTBEHHO-
HAay4YHOH TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (hYHKIMOHAJIBHON I'pPaMOTHOCTH OOydaromuxcsi, GOpMUpYeMOH NpH H3y4eHUH
OHOJIOTHH,

MOHMMAaHWe CYLIIHOCTH METOJOB ITO3HAHMWs, HMCHONB3yeMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOTy4JaeMble 3HAHUS JUIS aHalM3a U OOBSICHEHHS SBICHUH OKPYXKAIOIIETO MHPA M NMPOHUCXOSIINX B HEM M3MEHEHHH, yMEHHE
JienaTh 00OCHOBAHHBIE 3aK/IIOYEHHs HA OCHOBE HAy4YHBIX (DaKTOB M MMEIOLIMXCS JAHHBIX C LEIbI0 MOJIYyYeHHUs JOCTOBEPHBIX
BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENFHO HCIIONb30BaTh OMOJNIOTHYECKHE 3HAHMS JUIS PEIIeHHs MpoOIeM B PeasbHBIX KU3HEHHBIX
CHUTYaIlHUsX;

OCO3HAaHME I[EHHOCTH HAYYHOH JeATENBHOCTH, TOTOBHOCTh OCYIIECTBIATh TPOEKTHYI0 W HCCIEIOBaTENbCKYIO
JeTeNbHOCTD HHANBHUYAJILHO U B TPYIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENpPephIBHOMY O00pa30BaHMIO W caMOOOPa30BAHMIO, K aKTUBHOMY MOIYYEHHIO HOBBIX
3HAHHUH 10 61/IOJ'IOFI/IH B COOTBETCTBHHU C )KNU3HCHHBIMU HOTpe6HOCT${MI/I.

METANIPEAMETHBIE PE3YJIbTATHI

MeTtanpenMeTHbIe pe3yNbTaThl OCBOCHHS y4eOHOTro mpeaMera «BHomorusy BKIIIOYAIOT: 3HAYUMbIE AJIs1 (POPMUPOBAHUS
MHPOBO33PEHHS 00YJaIONINXCsl MEXUCIUIUINHAPHBIE (MEXIIPEAMETHBIE) OOIeHayIHbIe MOHITHS, OTPAXKAIOIINE [[ETOCTHOCTh
HAay4YyHOH KapTUHBI MHpa M CHelHu(HKy METOJOB IO3HAHHUS, HCIIOJb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs,
SIBJICHHE, TPOIECC, CHCTEMa, HAyIHBIH (haKT, IPUHIUIL, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpHsI, HCCIeJOBaHNEe, HAOTIOICHHE,
U3MEpEeHue, OSKCHepUMEHT M Jpyrux), YHHUBepcajbHble y4yeOHbIe JAeHCTBUS (TIO3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynsatuBHbIe), oOecreunBatomue (opMupoBaHHe (YHKIHOHATBHONH TPaMOTHOCTH W COIMAIBHOM  KOMIICTCHI[HH
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00y4aIOIMXCs, CIIOCOOHOCTh OOYYAIOLIMXCS MCIOJIB30BaTh OCBOCHHBIE MEXAUCLMIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCaIbHbIE yIeOHbIe NeHCTBHS B TO3HABATEIILHON M COIIMAIBHON TIPAKTHKE.

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOSHHUS IIPOrPaMMBbl CPEIHEro 0011ero 00pa3oBaHus JOJDKHBI OTPAXKATh:

OBiajeHne yHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeiCTBUSIMU:

1) 6azoBble JOrHYecKUe AeCTBUS:

CaMOCTOSITENIFHO (hOPMYJIMPOBATh U aKTYaJIH3UPOBATh MIPOOJIEMy, pacCMaTpPHBAaTh €€ BCECTOPOHHE;

HCIOJIb30BATh IIPU OCBOCHUHU 3HAHUH NMPUEMBI JIOTHYECKOTO MBILIICHUS (aHAIN3a, CHHTE3a, CPaBHEHUS, KilaccuduKaluy,
000011eHNsT), PACKPHIBAaTh CMBICI OMOJOTHUECKUX HMOHATHH (BBLISNSATH MX XapaKTepHBIE NPHU3HAKH, YCTAHABIMBATH CBS3H C
JIPYTHMHU HOHATHSIMH);

OlpEeNeNATh LENH AEATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM HMX HOCTH)KCHHUS, COOTHOCHUTH PE3yJbTaThl
JeATeNIbHOCTH C IIOCTaBJICHHBIMH LEJISIMH;

UCHOJIb30BaTh OHOJOTMYECKUE TIOHATHUS 1711 0OBACHEHNS (PAKTOB U SBJICHUH )KMBON MPUPOJIBI;

CTPOHUTH JIOTHYECKHE DPACCYKICHUS (MHIYKTHBHBIC, NEAYKTUBHBIEC, 10 AHAJIOTWH), BBUIBIITH 3aKOHOMEPHOCTH U
HPOTHBOPEYHS B PACCMATPUBACMBIX SBICHUAX, QOPMYIHPOBATH BBIBOBI M 3aKIIOUYCHUS;

NPUMEHATh CXEMHO-MOJIETbHBIE CPENCTBA IS IPECTaBICHUS CYIIECTBEHHBIX CBS3¢H M OTHOIICHHMH B HM3Yy4aeMBIX
Ouonornuecknx 00BEKTAX, a Tak¥Ke MPOTHBOPEUUH Pa3HOTO POJia, BBIBICHHBIX B PA3IMYHBIX HH)OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IIaH PELICHUS NPOOIEMBI ¢ YUETOM aHAIM3a HMCIOLIMXCS MAaTePHAIBHBIX 1 HEMAaTEePHAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JESTEINFHOCTh, OIICHHBATh COOTBETCTBUE PE3yJIbTAaTOB LEJISIM, OLICHUBATH PUCKU IOCIEICTBHI
JeATEILHOCTH;

KOOPAWHHMPOBATH U BEIIIOJIHATE pabOTY B YCIOBUSX PEabHOTO, BUPTYILHOTO M KOMOWHHPOBAaHHOTO B3aHMO/ICHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPH PEIICHUH KM3HEHHBIX MTPOOIIEM.

2) 6a30BbIe UCCIEN0BATEIbCKHE AEHCTBUS:

BIIaJICTh HABBIKAMU Y4eOHO-HCCIICIOBATENBCKOH M IIPOCKTHOM JeATEIbHOCTH, HABBIKAMU pa3pelieHHsi Hpodiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/IBHOMY HOMCKY METOJIOB PEIICHHS IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX
METOJIOB [TO3HAHUS;

UCHOJIb30BaTh Pa3IMYHbIC BUIbI ACSATEIBHOCTH MO MOJTYyYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETALMH, IPe0Opa30OBaHHIO U
NPUMEHEHHIO B yIEOHBIX CHTYAIHsIX, B TOM YHCJIE IIPH CO3MaHUHU yIEOHBIX U COLHAIBHBIX IPOCKTOB;

(hopMHpPOBaTh HAyYHBIH TUII MBIIICHUS, BIA/IETh HAYYHOI TEPMUHOJIOTUEH, KIIIOYEBBIMU MTOHATHAMU U METOIAMH;

CTaBHUTh U (GOPMYJIMPOBATH COOCTBEHHBIE 33/1a4 B 00pa30BaTEIbHON IS TEILHOCTH M KU3HEHHBIX CUTYaIHsAX;

BBUBJIATH NPUYMHHO-CICACTBCHHBIC CBSI3M M aKTYaJH3HPOBATh 3a]ady, BBIABUIATh THUIOTE3y €€ PEIICHHs, HaXOIHUTh
apryMeHTHI JUIS IOKA3aTeIbCTBA CBOUX YTBEPIKICHUH, 3a1aBaTh MapaMeTphl 1 KPUTEPUH PEIICHNS;

AQHANM3UPOBATh IIOJMyYEHHBIE B XOJAE PEHICHUsS 3aJaud pe3yNbTaThl, KPUTHYECKH OLIEHWBATh X JIOCTOBEPHOCTH,
HPOTHO3MPOBATh H3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh OIICHKY HOBBIM CHTYallVsIM, OLICHUBATh IPHOOPETEHHBII OIIBIT;

OCYILECTBIIATH LIeJICHANPABIICHHBIH MTOUCK MIEPEHOCA CPEJICTB U CIIOCOOOB ACHCTBHS B IPOHECCHOHABHYIO CPEay;

YMETb IIePEHOCUTH 3HAHUS B TO3HABATEIBHYIO M IIPAKTHYECKYIO 00JIACTH JKH3HEICSTEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHKS U3 PAa3HBIX MPEAMETHBIX OONacTei;

BBIJIBUTATh HOBBIE WJEH, NIpeIaraTb OPUIHHAIbHBIE MOAXO/ABI U PEIIeHHs, CTaBUTh MPOOJIEMBI 1 3a/1a4H, JOMyCKaIOIINe
ITEPHATUBHBIC PELICHMSI.

3) pabora ¢ nHpopmanmeii:

OpPHEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HH(pOpMAnuy (TekcTe y4eOHOro IocoOMs, HayYHO-TOMYJISIPHOM
JauTeparype, OHOJOTHMYECKHX CIIOBapsiX M CIPAaBOYHHMKAX, KOMIBIOTEPHbIX 0a3aX NaHHBIX, B MHTepHeTe), aHAIM3MPOBAaTh
MH(OPMAIIHIO Pa3TMYHBIX BUJIOB M ()OPM MPEACTABICHHUS, KPUTHIECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTD;

(hopMynmupoBaTh 3ampockl W MPUMEHSATh PAa3IHMYHBIE METOABI MPH TOMCKE M O0TOOpe OMOJIOTHYecKOW HH(POPMALUH,
HEoOXOMMOH JUIs BEITIOJTHEHUS! yYEOHBIX 33/1a4;

HNpHOOpeTaTh OIMBIT HCHOJIb30BaHHUS MH()OPMAIOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, COBEPLICHCTBOBATH KYJIBTYPY
AKTHBHOTO MCIOJIb30BaHUS PA3IMYHBIX HOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHMAIBHYIO (OpMY HpEACTaBICHUS OHOJOTHMUecKod HWH(opMmaruu (cxemsbl, TpaduKH,
JUarpaMMBl, TaOJIUIIBI, PUCYHKU U JPYTOe);

UCIIOJB30BaTh HAYYHBIH SI3BIK B KayecTBE CpeACTBa IpH pabore ¢ Ouojormueckoil MHMOpMalMed: NPUMEHSTh
XHMHUYeCKHe, GU3NYEeCKHe U MaTeMaTHYeCKHe 3HAKW U CHMBOIbI, (GOpMyIbl, abOpeBHATYpy, HOMEHKIIATYDPY, HCIOJIb30BaTh U
peoOpa3oBhIBATh 3HAKOBO-CHMBOJINYECKHE CPE/ICTBA HATTISAHOCTH;

BIIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOpMAUK, HHHOPMALIMOHHON 6E30MaCHOCTH JIUYHOCTH.

OBJ1ajieHNe YHUBEPCAIBbHBIMH KOMMYHHMKATHBHBIMH €fiCTBUAMM:

1) o6ueHue:

OCYILECTBIISITh KOMMYHHKAIIMH BO BCeX cepax )KU3HHU, aKTHBHO YYacTBOBATh B JHAJIOTe MM JUCKYCCHH IO CYLIECTBY
o6cy>l<11aeM0i«'1 TEMBbI (yMeHI/Ie 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATH CYXXJACHHUSA OTHOCUTEIIBHO BBINOJIHEHUSA npezmaraeMOi«'I 3axavu,
YUYHUTHIBATh HHTEPECHI U COTIACOBAHHOCTD TTO3MIIMIT APYIHX YUACTHHUKOB JAUAIOra MM AUCKYCCHH);

pacrio3HaBaTh HeBepOanbHbIE CpEACTBAa OOLICHWs, I[IOHMMAaTh 3HAUCHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HMKHOBEHHUS KOH(IIMKTHBIX CHUTYalMH, yMETh CMSr4aTh KOH(IMKTHI H BECTH NEPErOBOPBI;

12



BIIAJIeTh Pa3UYHBIMU CrocobamMu OOIMIeHMs M B3aUMOJACHCTBHS, MOHMMATh HAMEPEHUs APYTUX JIOJEH, MPOSIBIATH
YBaXUTEIbHOE OTHOIICHNE K COOECEHUKY U B KOPPEKTHOH hopme GopMyIHpOBaTh CBOM BO3PAXKEHHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEACTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MOHMMAaTh M HCIHONb30BaTh NMPEUMYILIECTBA KOMAHJHOW M HMHIUBHAYadbHOH PabOTHI MPU PEIICHUH OHONOTHYECKOMH
po0OIieMsl, 000CHOBBIBATh HEOOXOJMMOCTE IIPUMEHEHHS TPYIIIOBEIX ()OPM B3aUMOJICHCTBUS IIPU PEIIeHUH y4eOHO! 3aauH;

BBIOMpPATh TEMATHKY M METOJbI COBMECTHBIX ASHCTBHI C ydETOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaXkKIOTO UiIeHa
KOJUIEKTHUBA;

IPUHUMATh LEJIU COBMECTHOH JESATEIbHOCTH, OPraHU30BBIBATH M KOOPIUHUPOBATH ACUCTBUSA IO €€ JOCTHKCHUIO:
COCTABIIATH IUIAH JCUCTBUHN, paclpeessITh POJIM ¢ YIETOM MHEHHH yYaCTHHKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHON paboThI;

OLICHMBATh KAa4eCTBO CBOCTO BKJIAJA W KaXIOTO YYaCTHHKA KOMaHIBI B OOIIMH pe3yibTaT IO pa3padOTaHHBIM
KPUTEPHUSIM;

IpeaIaraTb HOBbIE IPOEKTHI, OLICHUBATh UJICH C TO3ULUU HOBU3HBI, OPUIMHAIIBHOCTH, IPAKTUYECKOH 3HAUUMOCTH;

OCYIIECTBIISATh IO3UTHBHOE CTPaTeTHUECKOE MOBEJCHHE B PA3IMYHBIX CHTYallUsX, IPOSBISATE TBOPYECTBO U
BOOOpakeHHe, OBITh HHUIIMATHBHEIM.

OByajeHHe YHHBEPCAIbHBIMH PeryJsiTHBHBIMH JeiiCTBUAMU:

1) camoopranmn3auus:

HCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS U1l BBISIBIICHUS IPOOJIEM M UX PENICHHS B )XH3HEHHBIX U YIEOHBIX CUTYAIVAX;

BBIOMPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHMII I[eNIeBbIe M CMBICIOBBIE YCTAaHOBKH B CBOMX ACHCTBHAX M MOCTYNKaX IO
OTHOIICHUIO K KUBOH IIPUPOAE, CBOEMY 37I0POBBIO U 37J0POBBIO OKPYKAIOLIHX;

CaMOCTOSITEJIBHO OCYIIECTBIATh ITO3HABATEIBHYIO JESTENbHOCTh, BBIBISTH NPOOIEMBI, CTaBUTh U (POPMyIHpPOBAThH
cOOCTBEHHBIE 3aJa4H B 00pa30BaTEIbHOM AEATEINEHOCTH U KH3HEHHBIX CHTYalHsIX;

CaMOCTOSITENIFHO COCTAaBIIITh IUIAH PEUICHHs NMPOOIEMBI ¢ YIETOM MMEIOIIUXCSI PECypPCOB, COOCTBEHHBIX BO3MOXHOCTEH
U TIPEANOYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsM;

pacIIUpATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JTMYHBIX MPEAIOYTECHHH;

JIeTIaTh OCO3HAHHBIIM BBIOOP, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHNE;

OILIEHUBATH IPHOOPETEHHBIN OIIBIT;

croco0CTBOBaTh ()OPMUPOBAHMIO ¥ TPOSIBICHHIO IIMPOKOH O3PYIULIUM B pasHBIX 00JACTAX 3HAHMM, IMOCTOSHHO
MOBBIIIATE CBOIT 00pa30BaTENbHBIN U KyJbTYPHBIH YPOBEHB.

2) caMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTb, OLCHUBAaTh COOTBETCTBHE pE3YJIbTATOB
HETSIM;

BJIAJICTh HaBBIKAMH [TO3HABATEIHHON pe(IeKCUH KaK OCO3HAHMS COBEPIIAEMbIX JICHCTBUI M MBICIHTEIBHBIX ITPOLIECCOB,
UX pe3ysbTaTOB U OCHOBAHMH, ICIOIB30BaTh TPHEMBI PeICKCHH ISl OLICHKU CHUTYaIlH, BEIOOpa BEPHOTO PEIICHNS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUs [10 UX CHUKEHHIO;

MPUHAMATE MOTHUBBI M apTyMEHTHI IPYTUX IPH aHAITN3€ Pe3yIbTaTOB ASSTEeILHOCTH;

3) npuHsiTHE cebst M IPYrUX:

MpUHUMATh ce0s, IOHUMasl CBOU HEJAOCTATKH U IOCTOUHCTBA;

MPUHAMATh MOTHUBBI M apTyMEHTHI PYTUX MPH aHAIIN3€E Pe3yIbTaTOB ASSTEILHOCTH;

NpPHU3HABaTh CBOE MPABO M MPABO JPYTHX Ha OIINOKH;

pa3BHUBaTh CHOCOOHOCTH MMOHUMATh MUP C HO3HUINH APYTOTO YEeTIOBEKa.

INPEAMETHBIE PE3YJIbTATbI

IpenmerHble pe3yiabratsl ocBoeHus: mporpaMmbl COO 1o Guonoruy Ha 6a30BOM ypOBHE BKIIIOHYAIOT crenuduueckue
s yaebHoro mpexmera «buonorms» HaydHBIEe 3HAHMS, YMEHHS M CHOCOOBI AEHCTBHIf 1O OCBOGHHIO, MHTEPIIPETANU H
MpeoOpa3oBaHMUIO 3HAHWHN, BUIBI JEATEIBHOCTH 110 MONYYEHHIO HOBOTO 3HAHUS M MPUMEHEHWIO 3HAaHHH B Pa3INYHBIX ydeOHBIX
CUTyallUsiX, @ TaK)Ke B PEATbHBIX JKU3HEHHBIX CHTYallMsX, CBSA3aHHBIX ¢ Ouoioruei. B mporpamme mpenMeTHble pe3ysIbTaThl
MPEJICTaBICHBI 110 TO1aM O0ydeHusI.

IIpenmMeTHBIE pe3yabTaThl OCBOEHHS yueOHOro npeamera «buonorusy ¢ 10 knacce NOMKHBI OTpaXkaThb:

c(OpMHUPOBAHHOCTh 3HAHMH O MeCTe M PONM OHONOTHHM B CHCTEME HAyYHOTO 3HAHUS ECTECTBCHHBIX HAyK, B
(hOpMHPOBaHUH COBPEMEHHOI €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa M HAy4YHOTO MHPOBO33PEHUs, O BKJIAAEC POCCHUIICKMX U
3apy0OeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OHOIOTHH, (yHKIMOHAIFHOH TPaMOTHOCTH YENIOBEKa IS PEIICHUS XHU3HEHHBIX
3azad;

YMEHHE paCKpbIBATL COAEPIKAHUE 6HOJ'IOFI/I‘IBCKI/IX TCPMUHOB U TOHSTHI: KU3Hb, KJIETKA, OpPraHu3M, MeTa00JI3M
(oOMeH BemIecTB M TPEBpAIlleHHe SHEPrHH), TOMeocTa3 (CaMOperyisius), YpPOBHEBas OpPraHW3AIUs JKUBBIX CHCTEM,
CaMOBOCIPOU3BEICHUE (PEIPOIYKLNS ), HACIEACTBEHHOCTh, H3MEHUYHBOCTb, POCT U PA3BUTHE;

YMEHHE HW3JIaraTb OWOJOTHMYecKHe TeopuH (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHAs, IEHTpajbHas IOTMa
MoJeKyIspHoi Ouonorum), 3akoHsl (I. Mennens, T. Moprana, H. /1. BaBunoBa) u y4deHus (0 IeHTpaXx MHOroo0Opaszus u
MPOUCXOXKIEHHS KyIbTYpHBIX pacTenuii H. V. BaBuiosa), ompenensaTb TpaHUIIB! HX IPIMEHUMOCTH K JKHBBIM CHCTEMAM;
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yMEHHE BIaJEeTh METOJAaMU HAay4dHOTO TMO3HAaHMs B OHOJNOrMH: HAOMIOAEHHE M ONUCAHME JKHBBIX CUCTEM, MPOIECCOB U
SIBJICHUH, OpTraHM3alys M IPOBEIECHHE OMOJOTMYECKOr0 AKCIEPHMCHTA, BBIABIDKCHHE THIIOTE3BI, BBIIBICHHE 3aBHCHMOCTH
MEXJ[y UCCIEAYEMBIMH BEIMYHUHAMHU, OOBSICHEHUE TONYYEHHBIX PE3YNbTaTOB, HCIOJIL30BAHHBIX HAYYHBIX MOHITHH, TEOPHH U
3aKOHOB, YMEHHE JIeTIaTh BBIBOJIBI HA OCHOBaHUH IIOJIy9E€HHEIX PE3yJIbTaToB;

yYMEHHE BBIACNATh CYIIECTBEHHBIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPHOT M OSYKapHOT, OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OPTaHN3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEIIECTB M NPEBPAICHUs] SHEPTUH B KieTke, GoTocuHTe3a,
TUIACTHYECKOTO M SHEPTeTUIECKOT0 00MEHa, XeMOCHHTE3a, MUTO03a, Meiio3a, OIIOJOTBOPEHUS, PA3MHOXKEHHS, HHAUBUIYaIbHOTO
pa3BHUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE IPUMEHSATH IIOJMyYCHHBIC 3HAHMS U1 OOBSICHEHWS OWMOJOTMYECKHX IIPOIECCOB M SBICHHWH, IUISI NMPUHSATHS
MPaKTUYECKUX PEHICHUH B TOBCEAHEBHOW XM3HM C IENbl0 obecredeHHs OE30IacCHOCTH CBOETO 30POBbS M 3[0POBbS
OKpY)KAalOIUX JIFOJeH, COONIOAEHHsT HOpPM TpaMOTHOTO TIIOBEIEHWS B OKpYKaromed NIPHPOAHON cpene, NOHHMaHHUE
HEOOXOJMMOCTH  HCIIONB30BAHUS  JOCTIDKEHHH COBpPEMEHHOM Ouomormn M OMOTEXHONOTMH il  PalMOHAIbHOTO
HPHUPOJIOTIONH30BaAHYS;

yYMEHME pelaTh 3JI€MEHTapHble TeHEeTHYeCKHe 3aJadyl Ha MOHO- M JAUTHOPUAHOE CKpElIMBAaHUE, CLEIJICHHOE
HacJeI0BaHNe, COCTaBIISITh CXeMBI MOHOTHOPHTHOTO CKPEIIMBAHUS UL IIPEICKa3aHus HacleJOBaHUS IIPU3HAKOB y OPraHH3MOB;

yYMEHHE BBINOJHATH J1a0OpAaTOpPHbIE M TPAKTUYECKHE paboThl, coOMIonaTh NpaBWia NpH paboTe C Y4eOHBIM H
71a00paTOpHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIIEHMBATh M WHTEPIPETHPOBATH MH(POPMALIHUIO OHOJIOTMYECKOTO COAEPIKAHMs, BKIFOYAIOIIYIO
NICEB/IOHAYYHBIE 3HAHUS M3 PA3INYHBIX HCTOYHHMKOB (CPEICTBA MAacCOBOM MH(OpPMAIMHU, HAYIHO-NOMYIISIPHBIE MaTEepHAIIBI),
STHYECKHE aCIEeKTHl COBPEMEHHBIX HCCIEAOBAHUN B OHOJIOTUH, MEINIINHE, OMOTEXHOJIOTHY;

YMEHHE CO03/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHs, 0000mIas OHOIOrHYecKyl0 HH(OpMALHUIO H3
HECKOJBKHX HCTOYHHKOB, TPAMOTHO MCIOJIB30BATh TIOHATHHHBIN armapaT GHOJIOTHH.

IIpenmerHbIe pe3ynbTaThl OCBOCHHA yueOHOTo mpenmera «buonorus» ¢ 11 knacce NOIKHBI OTPAXKaTh:

cOpMHPOBAHHOCTh 3HAHHMH O MeCTE€ M pONM OWONOTHM B CHCTEME HAyJHOTO 3HAHUS ECTECTBEHHBIX HayK, B
(OpPMHUPOBAaHUY COBPEMEHHOI €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa W Hay4YHOTO MHPOBO33PEHUS, O BKJAAEe POCCHUICKUX U
3apyOeKHBIX y4EHBIX-OHMOIOTOB B pa3BUTHE OHOIOTHH, (yHKIIMOHAIFHOH T'PAMOTHOCTH UYeNIOBEKa JUIS PELICHHs >KU3HEHHBIX
3aj1ay;

YMEHHE PaCKphIBaTh COAEpKaHHE OHOJIIOTMYECKHX TEPMUHOB W IOHATHH: BHA, MOMYJALUS, T€HO(DOH[, >BOIIONNS,
JBIDKYIIHE CHIBI ((aKTOpbl) SBOJIOLUH, IPHCIOCOOICHHOCTh OPraHW3MOB, BHI000pa30BaHHE, IKOJOTHYECKHE (aKTOPEI,
9KOCHCTEMA, TIPOAYLEHTHI, KOHCYMEHTBI, PEAYIIEHTHI, IIENH MUTAHHs, SKOJIOTHIeCKasi MIpaMua, OHoreoreHos, ornochepa;

YMEHHE M3JaraTb OHOJOTHMYecKHe TeopuH (3BoJronvoHHas Teopus Y. /lapBuHA, CHHTETHUYECKash TEOPHsS 3BOJIOLMH),
3aKOHBI M 3aKOHOMEpHOCTH (3apozsimeBoro cxoncrsa K. M. bapa, uepenoBaHust Ii1aBHBIX HalpaBICHHH U IyTeH ABOJIIOLNH A.
H. CeBepuona, yuenus o 6uocdepe B. 1. BepHanckoro), onpenensTe TpaHUIBI HX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BIaJeTh METOJaMU HayJYHOTO IO3HAaHHs B OHOJIOTMH: HAONIOAEHHE M ONUCAHHE JKHBBIX CHCTEM, IPOIECCOB M
SBJICHUH, OpTraHM3alis M IPOBEICHHE OMOJIOTMYECKOT0 SKCHEPHMEHTA, BBIABIDKCHHE THIIOTE3BI, BBIIBICHHE 3aBHCHMOCTH
MEX]y UCCIEAYEMBIMH BEIMYMHAMHU, OOBSICHEHUE MOJYYSHHBIX Pe3yJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX HMOHATHH, TEOPHH U
3aKOHOB, YMEHHE JIeTaTh BBIBOJIBI HA OCHOBAHHH ITOIYIE€HHBIX PE3yIbTaToB;

YMEHHE BBIACIATH CYLIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTHYECKHX OOBEKTOB: BHJOB, MOMYJISALHHA, MPOIYLIEHTOB,
KOHCYMEHTOB, DEIyILICHTOB, OHOreoleHO30B M 9SKOCHCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEICTBEHHOH W3MEHYHBOCTH,
€CTECTBEHHOTO O0TOOpa, BHA000pa30BaHUs, NPUCIIOCOOIEHHOCTH OPTraHW3MOB, ICHCTBHS JKOJOTHYECKHX (HaKTOpOB Ha
OpraHu3MBbl, IIEpEeHOCa BEIIECTB M MOTOKA JHEPIUM B JKOCHUCTEMaX, aHTPOIOTEHHBIX HM3MEHEHHIl B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB H OMOTCOXMMHUYECKHUX IUKIOB B OHocdepe;

YMEHHE TMPUMEHSTH IOJyYeHHBbIE 3HAHUS U1 OOBSICHEHHS OWOJIOTHYECKHX IPOLIECCOB W SIBICHMH, M HPUHATHS
MPaKTUYECKHX PEHICHWH B IOBCEAHEBHOW MXM3HH C IENbl0 obecredeHHs OE30IacCHOCTH CBOETO 3H0POBbSI M 3[0POBBS
OKPY)KAaIOLIMX JIFOJiel, COONIOAEHHST HOPM TPaMOTHOTO TIOBEICHHS B OKpYKarolmled NPUPOJIHOW cpene, NOHMMaHUe
HE0OXOJMMOCTH HCIIOIB30BaHUS JOCTIDKEHUH COBPEMEHHOH OMOJIOTHH IS PAI[HOHAIBHOTO IPHPOI0I0IF30BAHNS;

YMEHHE pelaTh >JIEMEHTapHbIe OHOIIOTHYECKWEe 3aladM, COCTABIATH CXEMBI IIEPEeHOCa BEIIECTB M JHEPTUH B
SKOCHUCTEeMAaX (LleNH MUTaHUs);

YMEHHUE BBINOJHATH JTA0OPATOPHBIE W TPAKTUYECKHE padoTHI, COONIONATh TpaBWia NpPH paboTe C Y4eOHBIM H
71a00paTOPHEIM 000PYIOBAHHEM;

YMEHHE KPHTHUYECKH OIIEHMBAaTh M WHTEPIPETHPOBATH MHPOPMALHUIO OMOIOTHUECKOTO COACPIKAHMS, BKIIOYAIOIIYIO
TIICEBIOHAYYHbIC 3HAHMS M3 PA3JIMYHBIX HCTOYHUKOB (CpelcTBa MaccoBOM MH(OpPMAIMH, Hay4YHO-TOMYJSIPHbIE MaTepUabl),
paccMaTpuBaTh TNIOOATBHBIE 3KOJIOTHIECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHPOBAThH MO OTHOIICHHWIO K HUM COOCTBEHHYIO
MO3UIINIO;

YMEHHE cO03[aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHHUs, 0000Imasi GHOJOTHYECKyr0 HH()OPMAIHMIO W3
HECKOJBbKNX HCTOYHHUKOB, TPAMOTHO MCIOJIB30BATh IIOHATHHHBIN armapaT OHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB
Mp DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM Koutp (uugposbie)
aK
n/n MPOrpamMMbl Becero oJibHBIE p o6pasoBaTelbHbIE
padoThI aboT  pecypent
bl
bubaunoreka [JOK
1 bronorus xax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBbI€ CUCTEMBI U UX OpraHU3aIUs 1 Bubmuoreta LIOK
p 1t https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTaB U CTPOCHUE 8 1 bubnunorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
bubanorexa [JOK
4 JKH3HE NeATENLHOCTD KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHIUBUAYAIBHOE 5 1 bubmuotexa LIOK
pa3BUTHE OPTaHU3MOB https://m.edso0.ru/7f41¢c292
6 HacnencrBeHHOCTH M UI3MEHUYUBOCTD 8 15 bubanoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 Bu6muorexa [JOK
OHMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bubanoreka [TOK
8 Pesepsroce Bpems 1 https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I1O 34 0 4

I[TPOTPAMME
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11 KJIACC

HaumenoBanmne KoauuecTBo yacoB DJIeKTPOHHbIE
Ne (uudposbie)
pa3iejioB M TeEM Konrp. IIpakTu
n/n Bcero o0pa3oBaTelbHbIE
NporpaMmel padoThI paboTnI pecypebt
OBOJIIOIOHHAI 9 1 bubnnoreka LIOK
ouoJorus https://m.edsoo.ru/7f41cc74
Bo3uukHOBeHUE U
a3BUTHE XU3HU Ha 9 0.5 BrGmorexa LIOK
P ' https://m.edsoo.ru/7f41cc74
3emite
Opranusmsl u 5 1 bubnuorexa [IOK
OKpy>Karolas cpena https://m.edsoo.ru/7f41cc74
Coo0mrecTBa u
JKOJIOTHYECKHE 9 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
PesepBHOE BpeMs 2 bubmmorexa [IOK
P p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 0 25
YACOB 110 ITPOTPAMME '
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