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yMEHHE WH3Jarath OWOJOTMYECKHe TEOpUH (DBONIOLMOHHAS Teopust Y.
JlapBuHa, CHUHTeTHuUeckass TEOpHUs OBOJIIOIHWH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apogsiieBoro cxopcrBa K. M. bapa, uepemoBaHusi TJIABHBIX HalpaBICHHN |
mytedt spomonu A. H. Cesepuosa, yuyenus o 6uochepe B. V. Bepuanckoro),
OIpEeNeNATh TPAHULIBI UX IPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHHUE BIafeTh METOAaMH HayYHOTO MO3HAHUS B OWOJIOTHHU: HaOFOIeHUE U
ONKCaHWE YKUBBIX CHUCTEM, IIPOLIECCOB U SBIEHUM, OpraHu3alus U IpPOBEIACHUE
OUOIOTHYECKOTO YKCIEPUMEHTA, BBIIBUKEHNE THIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH
MEXIY HCCIeAYEeMBIMU BEJIMYHMHAMHU, OOBSCHEHUE IIOJIYYEHHBIX pe3yJIbTaToB,
HCIIOJIb30BAHHBIX HAYUHBIX IIOHATUU, TEOPUH U 3aKOHOB, YMEHUE JNEJIATh BBIBOJIBI
Ha OCHOBaHWHU IOJYUYEHHBIX pe3yJIbTaTOB,;

YMEHHUE BBIACIITh CYLIECTBEHHbIE IPU3HAKU CTPOCHUS OUOJOTHYECKUX
OOBEKTOB: BHIOB, IIONMYJSILUH, MPOAYIEHTOB, KOHCYMEHTOB, peOyLEHTOB,
OWOreoLeHO30B U DJKOCHUCTEM, OCOOEHHOCTH IIPOLECCOB: HACJIENCTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa, BUA000PA30BAHHUS, IMPUCIOCOOIEHHOCTH
OpraHMU3MOB, [EHCTBUs 3KOJOTHMYecKUX (aKTOpOB Ha OpraHU3MBI, IIepeHoca
BEUIECTB M IIOTOKA 3HEPrHMM B 3KOCUCTEMax, aHTPOIIOTEHHBIX W3MEHEHHWH B
HKOCHCTEMax CBOEH MECTHOCTH, KPYyrOBOpPOTa BeEIleCTB U OHUOTeOXMMHYECKHX
IUKJIOB B 6uochepe;

yMEHUE TNPUMEHSTL IIOJyYEHHBIE 3HAHUSl IJI1 OOBACHEHUsT OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUH, IJI MPHUHSTHS [IPAKTHUYECKUX PEUIeHUH B ITOBCEJHEBHOM
KU3HM C IeJpl0  obeciieyeHuss Oe30IaCHOCTH CBOETO 3A0pPOBbS U 3/10POBbS
OKpY’KaroIIUX JIF0AeH, COOMF0IeHNs HOPM I'PAMOTHOI'O ITOBEIEHUsI B OKPYIKAIOIIEH
MPUPONHON cpele, MOHUMaHHE HEOOXOIWMOCTH MCIIONb30BaHUA AOCTHIKEHUH
COBPEMEHHOHN OMOJIOTUHU [JIs1 pAllMOHAIBHOIO IPUPOAOIIOIB30BAHNUS;

yMEHHE pellaTh 3JIEMEeHTApHble OMOJOTMYECKHUE 3aladd, COCTABIATH CXEMBI
repeHoca BEeLeCTB ¥ 3HEPIUU B dKocucTeMax (Lenu MUTaHus);

yMeHHUe BBITIOJHATE J1a00paTopHble M IpaKkTH4Yeckue padoThl, COOJIOIATh
paBuia npu padore ¢ ydeOHBIM U 1abopaTOPHBIM 000PY IOBAHUEM;

yMEHUE KPUTHYECKH OLEHHWBATh U WHTEPIPETHPOBAThH :HH(OPMAUIO
OMOJIOTUYECKOTO  COJIepyKaHMs, BKIIOUAIOUIYIO IICEBIOHAyUHble 3HAHUS U3
Pa3IMYHBIX HCTOYHUKOB (CPEACTBAa MAacCOBOM MHPOpMaLUK, HAYUHO-IIOIYJIAPHBIE
MaTepuasnbl),  paccMaTpuBaTh  [JI0OAJbHBIE — DKOJOIMYECKHE  IIPOOJIEMEI
COBPEMEHHOCTH, (OPMHUPOBATH 10 OTHOLIEHHUIO K HUM COOCTBEHHYIO [TO3ULIUIO;

yMEHHE CcO03/1aBaTh COOCTBEHHBIC IMCBMEHHBIE M YCTHBIE COOOILEHUS,
00061mast 6HONOrHYeCKyr0 UHMOPMALIUIO U3 HECKOIBKUX HCTOYHHUKOB, I'PAMOTHO
HCIIOJB30BaTh MTOHITUWHBIY amapaT OMOJOTHH.



YMEHHUE BBIIEIATE CYLIECTBEHHBIE IPU3HAKH BUPYCOB, KIETOK IIPOKAPHUOT H
5YKapuoT, OJHOKJIETOYHBIX W MHOIOKJICTOUHBIX OPraHM3MOB, OCOOEHHOCTH
IIpOLIECCOB: OOMEHA BEeLIeCTB U IPEBpallleHus SHEPTHu B KIETKe, (pOTOCHHTE3A,
IUTACTUYECKOI0 M DHEpPreTHUeckoro oOMEeHa, XeMOCHHTEe3a, MHTO03a, Melosa,
OIUIOAOTBOPEHKs, Pa3MHOKEHUs, WHIUBUAYATbHOTO pA3BUTHUs  OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHSTh MOJIy4eHHBIE 3HAHWs AJIsI OOBICHEHHS OHOJOTMYECKHUX
IIPOLIECCOB U SIBJIEHUH, Ui NPUHATUS IIPAKTUYECKUX PEUICHWH B MMOBCETHEBHOMN
KU3HM C LEJIbE0 obecriedeHus O€30MIaCHOCTH CBOETO 3/0POBBS M 3I0POBbLS
OKDY’KarOIUX JIFOAEH, COONIIOIEHUS HOPM [PAMOTHOIO TIOBEJIEHHUS B OKPYIKarOLIe
NPUAPOAHON cpele, MNOHMMaHUEe HEOOXOMUMOCTH HCIIOIB30BAHUS JTOCTHKEHUM
COBPEMEHHOMN Omosorun 54 OnoTexHOJOr U JULSL PalUOHATBEHOIO
IIPUPOIOTIONB30BAHUS,

YMEHHE pellaTh >3JIEMEHTapHble TI'E€HEeTHUECKHe 3adayd Ha MOHO- H
IUTUOPUIHOE CKpellMBaHMUe, CLEIICHHOE HACJIeOBaHHEe, COCTaBIATL CXEMBI
MOHOTMOPHUAHOTO CKpEIIMBaHMUs I IPeACKa3aHHUs HaclIeJOBaHUs [PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIIOJHATE J1adOpaTOpHble U MpakTHUeckue padoThI, COONIONATH
npaBuJIa Ipu paboTe ¢ yueOHBIM U JabopaTOPHEIM 000py0BaHUEM;

YMEHUE KPUTHYECKHM OLEHHWBATh U HHTEPIPETUPOBATH HHGOPMALIHIO
OMOJIOTMYECKOTO  COIAEP)KaHMsl, BKIIOUAIOLIYIO0 IICEBIOHAYUHbIE 3HAHUS U3
Pas3IMYHBIX UCTOYHUKOB (CpeAcTBa MacCOoBOH MHGpOpPMaLUH, HayIHO-TIOMYIpHBIE
MaTepualbl), STUYECKHE acleKTbl COBPEMEHHBIX HWCCISAOBAaHUH B OHOJIOTHH,
MeauIMHe, OMOTEXHOJOTHH,

YMEHHUE CO31aBaTh COOCTBEHHbIE MNHUCHhbMEHHBIE M YCTHBIE COOOIIEHHUS,
00001Iass OMOOTMUECKYI0 MH(OPMALMIO U3 HECKOJBKUX HMCTOUYHUKOB, I'PAMOTHO
WCIIONBb30BaTh MOHSITUWHBIN anmnapaT OUOJIOTHH.

[IpenmeTHble pe3ysbTaThl OCBOEHHUs ydeOHOro mnpenmerta «buonorusy ¢ 11
Kaacce NOJDKHBL OTPaXkaTh:

c(OpPMHUPOBAHHOCTH 3HAHUM O MECTe U POJU OUOJIOTMU B CUCTEME HAYYHOTO
3HAHMs €CTECTBEHHBIX HayK, B (OPMUPOBAHHWU COBPEMEHHOM eCTeCTBEHHO-
HAYyYHOM KapTHHBI MHpa M HAydHOIO MHUPOBO33PEHMUs, O BKIIaJle POCCUUCKUX H
3apyOeXHBIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTHH, (HYHKIHOHAIBHON
I'PaMOTHOCTH 4eJioBeKa JJIs1 PEIICHHS KU3HEHHBIX 38144,

YMEHUE PacKpbIBATH COJEpKaHue OUOIOrMYeCKUX TePMUHOB U IIOHSITHH: BU/I,
NOMYJIAUMs,, TeHO(OHM, 3BONIOLUs, ABHXKYIIME CUIBI ((DaKTOphI) 3BOJIIOLMH,
IIPUCIIOCOOIEHHOCTh OpPraHU3MOB, BHI000pa30oBaHUE, 3KOJOTMUeCKHe (HaKTOPBI,
JKOCUCTEMA, I[POAYLEHTBl, KOHCYMEHTBHI, peAyLeHTbl, LelH NUTaHusi,
DKOJIOTHYECKas NupaMua, buoreoueHos, ouocdepa;



3) npuHsiTUE Cedsl U APYrux:

MIpUHUMATE cedsl, TOHKUMAsI CBOU HEJIOCTATKH U JTOCTOUHCTBA;

IPUHHMAaTh MOTHMBBl M apryMeHTBl JAPYTHX IpH aHaju3e pe3yJbTAaTOB
NesITeNBHOCTH;

IIpU3HABaTh CBOE MPaBO U MPaBo APYTUX Ha OIIHOKH;

pa3BUBAaTh CIIOCOOHOCTh TOHUMATh MU C MO3UIIMH IPYTOTO YeIOBEKa.

HPEAMETHDBIE PE3YJIbTATDI

[IpeameTHBle pe3yJsibTaThl ocBoeHus mnporpamMmbl COQO mo Ouosoruu Ha
0a30BOM ypOBHE BKIIFOUAIOT CIIeluprUecKre A1 y4eOHOro rnpeamera « bBHoaorugy
Hay4HbIE 3HAHWs, YMEHHUs U CIIOCOOBI I€UCTBUM 110 OCBOEHHUIO, MHTEPIPETALIUN U
IpeoOpa3OBaHUIO 3HAHUM, BHABI IESITEIBHOCTH IO MOJYYeHHIO HOBOI'O 3HAHUS U
IIPUMEHEHUIO 3HaHUHM B Pa3/IMYHBIX YUeOHBIX CHUTyalUsX, a TaKKe B pealbHBIX
JKU3HEHHBIX CHUTyallUsiX, CBs3aHHBIX C Ouojorued. B mporpamme mnpeaMeTHBIE
pe3yJIbTAThI IPeACTABIEHEI 110 IoJilaM 00yUeHUs!.

[IpenmeTHBIe pe3yJibTaThl OCBOEHUs ydeOHOro npenmera «buosnorus» ¢ 10
Kaacce NOIDKHBI OTPaXaTh:

c(hOpMHUPOBAaHHOCTh 3HAHUHM O MECTE U PO OUOJOTHU B CUCTEME HAyYHOTO
3HaHMsI €CTeCTBEHHBIX HayK, B (OPMUPOBAHHU COBPEMEHHOH €CTECTBEHHO-
HAYYHOM KapTHHBI MHpPa M HAYyYHOrO MHPOBO33PEHHUsI, O BKJIAE POCCHHCKUX H
3apyOexHBIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAIBHON
rpaMOTHOCTH 4YeJIOBEKa ISl PELICHHS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKphlBaTh COJep’KaHWe OHOJOTMYECKMX TEPMHHOB W TIOHSATHML:
YKU3Hb, KJIETKa, OpraHu3M, MmeTabou3M (0OMEH BEIIECTB U IpeBpallleHle JHEPTHH ),
romeocrtaz  (CaMOperyJssilusi), YPOBHEBas OpraHu3alds IKUBBIX  CHCTEM,
CaMOBOCITPOU3BeAeHHE (PETPOMYKIIHSI ), HACTIEACTBEHHOCTh, H3MEHYHBOCTE, POCT U
pPa3BUTHE;

yMEHHe u3jaraTb OHOJOTHYECKHe Teopuu (KJIeTO4YHas, XpOMOCOMHasd,
MyTallMOHHasI, IEHTpaJbHas JOTMa MOJEKYJSIpPHOH Ouosoruu), 3akoHel (I
Menpens, T. Moprasa, H. Y. Bapunoa) u ydenus (o ueHTpax MHOT00Opas3us u
TIPOUCXOXKIECHUS Ky IbTYpHBIX pacTeruit H. 1. BaBuiiosa), onpenensTs rpaHuiibl HX
IPUMEHUMOCTH K >)KUBBIM CHUCTEMaM,;

yMeHHE BJIaIeTh METOJaMH Hay4YHOIrO MO3HAHUS B OHOJIOTHU: HAONIONeHUE U
OTIMCAaHWEe XUBBIX CHCTEM, IPOLIECCOB U SIBICHHUH, OpraHU3alvs U ITIPOBEAeHHE
OHMOJIOTHYECKOTO KCIIEPUMEHTa, BRIIBIKEHHUE THITOTE3bl, BRISIBJICHUE 3aBUCHUMOCTH
MEXJy HCCIeAyeMbIMU BeJIHYHMHAMH, OOBSICHEHHE IIOJY4EHHBIX pe3yJIbTaToB,
UCIIOJIb30BAHHBIX HAYUHBIX MOHSTUH, TEOPUH K 3aKOHOB, YMEHHE JesaTh BBIBOJbI
Ha OCHOBAHUU ITOJyUE€HHBIX pe3yJIbTaTOB;



paclpefensaTe podu ¢ y4STOM MHEHUM YYacTHHKOB, OOCYKOAThb pe3ybTaThl
COBMECTHOH paloThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaHa U KXKIOTO YYaCTHUKA KOMAaHIbI B OOLI1H
pe3yJIbTaT Mo pa3paboTaHHBIM KPUTEPUSIM,

IpenjiaraTb HOBBIE IPOEKTHI, OIEHWBATh MOEH C IIO3WIMH HOBHU3HBEI,
OpPUTMHANBHOCTH, TPAKTUYECKOH 3HAUUMOCTH;

OCYILECTBJATh IIO3UTHMBHOE CTpaTernyecKoe IIOBENEHHE B  Pas3IMYHBIX
CUTYaLUsIX, TPOSIBIISITE TBOPHECTBO M BOOOPaKeHHe, ObITh HHULIMATUBHEIM.

OgJiaieHue YHUBePCAJbHBIMHU PErysiTHBHBIMH JeHCTBHSIMH:

1) camoopranusanus:

UCIIOJB30BaTh OWOJIOTMUECKUe 3HaHUWsl U] BbISBIECHHS IIpOOIEM U UX
pEIIeHUS B )KU3HEHHBIX U Y4eOHBIX CUTYALUIX;

BBIOMpPATh Ha OCHOBE OHOJIOTHYECKUX 3HaHWH IeJeBble W CMBICIOBbLIE
YCTAHOBKM B CBOMX JNEHCTBMSX ¥ IIOCTYIIKAaX I10 OTHOLICHHIO K JKHBOM MPHPOIE,
CBOEMY 37I0POBBIO U 3[J0POBBIO OKPYIKAIOIINX;

CaMOCTOSITEJIBHO OCYILECTBIISITh [103HABATEIBHYIO NEATEIbHOCTh, BBISBIISTDH
npodJieMBbl, CTaBUTh U (POPMYJIHUPOBATE COOCTBEHHBIE 3a7a4l B 0Opa30BaTENbLHOM
NESITENbHOCTH U YKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOSITE€JIBHO COCTABIIATh IUIaH pelLeHus TPOoOJIeMbl ¢ YIETOM UMEIOIIHUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U ITPeNNOUTeHHH,

JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM,

pacIIUpsATh paMKHU y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MIPeNIIOUYTeHUH;

JleraTb OCO3HAHHBIHM BEIOOP, ApryMEHTHPOBATE €ro, OpaTh OTBETCTBEHHOCTD 34
pelieHue;

OLIEHUBATD NMPUOOPETEHHBIH OIIBIT;

criocobcTBOBaTh (DOPMUPOBAHUIO W IPOSIBICHUIO IIUPOKOM OJpYIUIINH B
pa3HBIX 00JacTsAX 3HAaHWM, MOCTOSHHO TIOBBIIIATH CBOM 0OpPa3OBaTENbHBIA U
KyJIbTYPHBIH YPOBEHB.

2) caMOKOHTPOJb:

JlaBaTh OLIEHKY HOBBIM CHUTYalHXsSM, BHOCUTH KOPPEKTHUBBEI B AEATEIBHOCTD,
OLIEHWBAThH COOTBETCTBHE PE3YJIbTATOB IIEJISIM,

BJaJeTh  HaBBIKAMU  IIO3HABATEILHOW  peQIIeKCHH  KaK  OCO3HAHMS
coBepllaeMbIX [NEHCTBUH M MBICIUTENBHBIX IIPOLIECCOB, HMX pE3yJbTaTOB H
OCHOBaHMH, UCIOIB30BATh NMPUEMBI pediekCHy IJis OLEHKH CHUTYallnd, BhIOOpA
BEPHOT'O pelIeHUS;

YMETh OIIEHWBATh PHUCKA M CBOEBPEMEHHO MPWHUMATEH pPEIleHMs [0 HX
CHIKEHHUIO;

NpUHUMAThE MOTHBBI W aApTyMEHTRI JPYTHX IIpHd aHaju3e pe3yJbTaTOB
JeSITENbHOCTH;



hOpMyIMPOBATh 3aMPOCHl ¥ NPUMEHATH Pa3IMdHbIE ‘METOMABI-IIPYU MOUCKE U
oTOope OHOJIOTHYECKON MH(OPMAalKUU, HEOOXOAUMOHN ISl BBIIOJHEHHS YYeOHBIX
3ajay;

npuoOpeTaTh OIBIT MCIOJb30BaHUS HMHPOPMAaIIMOHHO-KOMMYHHKaTHBHBIX
TEXHOJIOTUH, COBEPLUEHCTBOBATh KYJIBTYPY aKTUBHOI'O UCIIOIB30BaHUS Pa3IMUHBIX
TTOUCKOBBIX CHUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMAaJbHYI0  (OpMy  IMpeACTaBICHHUS
Ononorudyeckon UHPopMalKu (CXeMbl, TpaUKU, AUarpaMMBbl, TaOIUI[bI, PUCYHKU U
Jipyroe);

WCIIOJIb30BAaTh HAy4HBIM S3bIK B KadecTBe CpeAcTBa mpu paboTe ¢
Ouonornyeckod uHpOpMalMeN: NPUMEHATh XUMHUECKHe, (QHUIUYECKHe U
MaTeMaTHUYeCKHe 3HaKW U CHMBOJBL, (POPMYJIBl, ab0peBUATypy, HOMEHKIATYDY,
HCIIONB30BaTh M Ipeobpa3oBbIBaTh  3HAKOBO-CHUMBOJIUYECKHE  CpPEJCTBa
HarJSITHOCTH;

BIafeTh ~ HaBBIKAMH  pACMO3HABaHWs W 3allUThl  HHQOpPMAIHUH,
MH(POPMallMOHHON 6€30M1aCHOCTH JINYHOCTH.

OBnaneHue yHHBepCaJbHBIMH KOMMYHHKATHBHBIMH A€ CTBHSIMH:

1) obienne:

OCYIIECTBISATH KOMMYHHUKALMU BO BCeX cpepax KU3HU, AKTUBHO y4acCTBOBATh
B MaJOTe WM JUCKYCCHH IO CYLIECTBY OOCYXAaeMoH TeMbl (yMEHHE 3a7aBaThb
BOIIPOCHI, BBICKA3BEIBATH CYXKICHHS OTHOCHUTENIBHO BBITIOJHEHUS IIpeJiaracMou
3aJIa4¥, YUUTBIBATE UHTEPECHl U COIVIACOBAHHOCTH IO3ULMUH APYTUX YYaCTHUKOB
IUajiora Uil JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpeACTBa OOLICHHS, IOHUMATh 3HAUCHHE
COLIMANIbHBIX 3HAKOB, IIPEANOCBUIOK BO3HHUKHOBEHHS KOH(MIUKTHBIX CHUTyalUH,
YMETb CMSAT4aTh KOH(MIUKTE! U BECTU IIEPETrOBOPBI;

BJaJeTh PA3UYHBIMKU CIloco0aMM OOILIEHHsT U B3aUMOLEHCTBUSA, ITOHHUMATh
HaMepeHHUs] IPYTUX JIOACH, MPOSBIATH YBaXKUTEIbHOE OTHOIIEHHE K COOECEAHUKY
U B KOPPEKTHOH hopme (POpMyTHUPOBATE CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTHYHO M37araTb CBOKO TOUYKY 3PEHUs C HCIOIb30BAHUEM
SI3BIKOBBIX CPEJCTB.

2) coBMecTHas1 AeSITeJIbHOCTD:

MIOHMMATh ¥ WCIOJB30BaTh NPEUMYyIIecTBA KOMAHAHOW U HMHIMBUYaJbHOM
paboTHI IpU PEIIeHUH OUOIOTHUECKOH ITpodiIeMbl, 0OOCHOBBIBATE HEOOXOIUMOCTh
IIPUMEHEHHS TPYIITOBBIX (POPM B3aUMOJIEHCTBUS IPU PEILEHUH YUeOHOH 3a1a4Hy;

BBIOMpATL TEMATHKY U METOJbl COBMECTHBIX HEHCTBUH. ¢ yd4€TOM OOIUX
WHTEPECOB U BO3MOXKHOCTEH Ka)KI0T0O UJeHa KOJNIEKTUBA; -~ "1,

IIPUHAMATH  LEeJd  COBMECTHOW  [eATeNbHOCTH, OpPraHU3OBBIBATL U
KOOPAMHUPOBAThL JEHCTBUSA IO €€ JOCTI)KEHMIO: COCTAaBJATH IUIAH JEHCTBHUH,



pa3pabaThiBaTh IJIaH pelIeHUs MpoOJeMbl C y4ETOM aHajlu3a HMEIOLIUXCs
MaTepUaJIbHBIX U HeMaTepUalIbHbBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBEI B AESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIETAaTOB
LEJISIM, OIICHUBATh PUCKU IMOCJEACTBUN NeATEIBHOCTH;

KOOPIOMHUPOBATE U BLIMIOIHATE padOTy B YCJIOBUSAX PEAIbHOTO, BUPTYaJIEHOTO
1 KOMOMHUPOBAHHOTO B3aUMOIeUCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIIEHHE [IPU PELIEHUH YKU3HEHHBIX ITPODJIEM.

2) 6a30BbIe HCC/IEI0BATENbCKUE JeHCTBUSI:

BJIaJeTh HABBIKAMH yUeOHO-UCCIIEN0BATEIECKOM U MPOEKTHOH AesSTEIBHOCTH,
HaBbIKAMU  paspelleHusi NpobieM, CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIEHOMY IIOUCKY METOJIOB PEILEHUs IPAKTUYECKHUX 3a/1a4, TPUMEHEHHUIO
Pa3IMUHbIX METOOB MTO3HAHNS;

WCIIOJIb30BATh pPAa3JUYHBIE BHUABl ACATEIBHOCTH II0 IOJYUYEHUIO HOBOTO
3HAHHWS, ero HHTeplpeTaluy, NIpeoOpa3oBaHUIO U IPUMEHEHHIO B Y4ueOHBIX
CUTYalLHMsX, B TOM YUCIIE [IPU CO3/IaHUH yUEeOHBIX U COLMAIBHBIX MTPOEKTOB;

GopMHUpOBaTHE HAyYHBIM TUIT MBILUICHHUS, BIaJeTh HAYUYHONU TEPMUHOJIOTHEH,
KJIFOYEBBIMH MOHATUSMHU U METOAAMY;

CTaBUTh ¥ (QOPMYNHpPOBaTH COOCTBEHHBIE 3alauyd B 00pa3oBaTelbHOU
NEesITeJIBHOCTU U KU3HEHHBIX CUTYallHsIX;

BBISIBJISITh [IPUYMHHO-CJICJCTBEHHBIE CBSI3M M AaKTyalW3upoBaTh 3ajady,
BBIIBUTATh TUITOTE3Y €€ PEelIeHMUs], HAXOAUTh apTyMEHTHI U1l 0Ka3aTeIbCTBa CBOUX
YTBEPKJIEHUH, 3a/1aBaTh lIapaMeTphbl U KPUTEPUH PEILEHNUS;

aHANM3UPOBATh IIOJy4YEHHBlE B XOJE€ peLIeHUs 3aJadd pe3ysbTaTshl,
KPUTHYECKH OLIEHUBATh MX [TOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSX;

N1aBaTh OIIEHKY HOBBIM CUTYallMsIM, OLEHHUBATh IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LI€JICHANpaBJIeHHbIM IIOUCK MepeHoca CPeACTB U CIOCOOOB
NeHCcTBUS B PoheCCUOHAIBHYIO Cpeay;

YMETh IEPEHOCUTH 3HAHMUS B TO3HABATEIBHYIO M MPAKTUUYECKYIO0 00yacTu
KU3HEJEATEHHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX [IPEeMETHBIX obyacTell;

BBIIBUTATh HOBBIE WIEH, NpelsaraTb OpUIMHaJbHbIE MOAXOMBl U pPEelIeHus,
CTaBUTB MPOOIEMBI U 3a4a4UH, JOIIYy CKaIOIIHe ajlbTepHAaTUBHbIE PEILICHNU.

3) paGoTa ¢ ungopmauyueii:

OpPUEHTHPOBATECS B Pa3lIMYHBIX UCTOYHUKAX HH(GOPMaLUU (TeKCTe yueOHOro
MOCOOUS, Hay4YHO-TIOMYJSIPHOH — JIUTepaType, OHOJOTMYECKUX, CIOBapsAx U
CIIPaBOYHHKaX, KOMITBIOTEPHBIX Oa3axX MaHHbIX, B VHTepHeTre), aHaIU3UpOBaTh
UHPOPMAIIMIO Pa3IMYHbIX BUAOB U HOPM IIpeACIaBIeHUs], KPUTUYECKU OLIEHUBATh
€€ IOCTOBEPHOCTh U HEIIPOTUBOPEUUBOCTE;



FOTOBHOCTE M  CIIOCOOHOCTH K  HEIpepblBHOMY  00pa3oBaHUIO U
caM000pa30BaHUIO, K AKTWBHOMY IIOJY4YeHHIO HOBBIX 3HaHHMM o Ouosoruu B
COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHHUS y4ueOHOro mpeamera «bBHOIOTH
BKJIFOUAIOT: 3HAUYUMBIE JJid (OPMUPOBAHUS MHUPOBO33PEHUS 0O0yUarolIUXCs
MeXIUCIUILUIMHAPHBIE (MEXIIpeIMeTHbIe) 00IIeHay YHble IOHATUS, OTpaskarolline
[IeJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CIEeNUPUKY METOJOB ITO3HAHUS,
HCIIONB3yEeMbIX B €CTECTBEHHBIX HayKax (BEILeCTBO, SHEPIUs, SBIEHHUE, IIpollece,
CHCTEeMa, Hay4HBIM (akT, NPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCclieoBaHue, HaO Tr0IeHre, U3MEpEeHHEe, IKCIIEPUMEHT U IPYTHX ), yHUBEPCATbHEIE
yueOHBIe JOedcTBUS ([1O3HABATENbHBIC, KOMMYHHUKATUBHBIC, PEryJIITUBHBIE),
obecneuuBaromue GopMrupoBanue (HyHKIAOHANBHOW IPaMOTHOCTH M COLIMAIBHOM
KOMIIETEHIIUM  OOYYaroIUXCs, CIIOCOOHOCTh OOY4YarOIIMXCs  MCIIOJB30BAaTh
OCBOEHHEIE MEKIUCLHUIIIMHAPHbIe, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHEIE
yueOHble NEWCTBUS B ITO3HABATEILHON U COLMANILHOM IpaKTHKE.

MeTanpeAMeTHbIE pe3yJbTAThl OCBOCHHS IPOrPaMMBI CPEIHEro O0OIIero
00pa30BaHUsl JOJIIKHBI OTPAXKaTh!

OBaaaenue YHUBepPCaJbHbIMU yueOHbIMU NO3HABATEJdbLHbLIMU
JeHCTBHSIMM:

1) 6azoBble JiIorHYecKUe AefCTBUS:

CaMOCTOSATENbHO  (hOpMyJIUpOBaTh U aKTyalu3UupoBaTh  IIpodieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BATh IPHM OCBOCHUM 3HAHUM MNPUEMBI JIOTHUYECKOTO MBILUIEHHUS
(aHanusa, CHHTE3a, CpaBHEHUS, KiIacCH(QUKalUU, 0000IICHNS ), PACKPhIBATH CMBICIT
OMOJIOTHYECKUX IOHATHH (BBIACNATH WX XapaKTepHbIe MPU3HAKH, yCTaHABIUBAThH
CBSI3U C IPYTUMU MOHATHUAMU);

OnpenessiTh LEeTH AesTeNbHOCTH, 3a/laBas IapaMeTphl U KPUTEPUH HX
JOCTYIKEHHUS, COOTHOCUTD Pe3yIbTaThl AeSTEIHHOCTH C MTOCTABICHHBIMY LIEJISIMU;

HCII0JIb30BaTh OMOJIOTUYECKHE MTOHATHS Ul OOBSICHEHUs (PAKTOB U SIBICHUU
YKUBOM IIPUPOJIEI; - i

CTpOUTH JIOTHMYUECKHE pAacCyXAeHus (MHIYKTHBHBIE, JeAyKTHUBHBIE, IIO
AHAJIOTUK), BBIIBJIATH 3aKOHOMEPHOCTH U IMPOTHMBOPEYHs B paccMarpuBaeMbIX
SBIICHUSX, POPMYJIUPOBATE BBIBOJIBI U 3aKIFOUEHUS;

IPUMEHSTH CXEMHO-MO/JIENBHEIE CPENICTBA IS TIPEICTABICHHs CYLIECTBEHHBIX
CBs3eM M OTHOLIEHHH B U3y4YaeMBIX OHOJIOTHYECKHX O00BEeKTax, a TakxKe
IIPOTUBOPEYMH pPasHOTO poJa, BBIABIEHHBIX B Pa3zMYHBIX HH(DOPMaLUOHHBIX
HCTOYHUKAX;



AKTHBHOE HENPUSITUE NEUCTBUM, IPUHOCSIIUX BPEl OKPYIKAIOIIEH IIPUPOIHOH
cpelle, yMEHUE MPOTHO3UPOBATE HEOJIArOmpUsITHBIE 3KOJOTHYECKUE ITOCIIENCTBUS
IPEeANPUHIMAEMBIX NEUCTBUH U IPEOTBPAIIATh UX;

HaJIUYHE Pa3BUTOIO 3KOJOTHYECKOTO MBILIUIEHUS, 3KOJIOTUIECKON KYIbTYphI,
OTIBITA JIesSITeIbHOCTH 9KOJIOTHYECKOMH HaIlpaBlIeHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMM B IO3HABATENbHON, KOMMYHWKATUBHOW U COI[MAILHOM
MIPAaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN JIeSITeIbHOCTH 3KOJOTHYECKON
HaIpaBJIEHHOCTH;

8) HeHHOCTU HAYYHOr0 MO3HAHUSA:

c(OPMUPOBAaHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIErO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOI'O HA JHAJIOTe
KyJBTYp, CIIOCOOCTBYIOLIEI0 OCO3HAHUIO CBOEIO MECTa B IIOJUKYIBTYPHOM MUPE;

COBEPILEHCTBOBAHUE SI3LIKOBOM U UUTATENBCKOW KYJIBTYPhl KaK CpPENnCTBa
B3aMMOJICCTBUS MEXy JIFOAbMH U IIO3HAHUS MUPa;

[IOHMMaHue CIelUM(UKU OHOJIOTMM KaK HayKH, OCO3HaHus e& poiu B
(GOpPMHUPOBAHUHU PALMOHAIBFHOTO HAYYHOT'O MEBIIUIEHUS, CO3HAHHH IEJIOCTHOTO
IIPEACTAaBIEHUs 00 OKPYI)KalolleM MHUpe KaK O €QWHCTBE IPUPOMIBI, HelloBeKa U
oOiecTBa, B IIO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEW W pelleHuH npodiieM
COXpaHEeHHUsI IPUPOTHOIO PaBHOBECHUS,

yOe)KAEHHOCT B 3HAUUMOCTH OHOJIOTHM Ul COBPEMEHHOM LIMBUIH3AIHU:
oOecrieueHUs] HOBOTO YPOBHSI pPa3BUTHUSI MEIUIIUHBI, CO3[aHHUE IePCIEeKTUBHBIX
OMOTEXHOJOTUM, CIOCOOHBIX  pellaTb pecypcHble  IPOOJEMBI  Pa3BUTHUS
YeJIoBevecTBa, NOUCKa MyTeH BBIXOJAa U3 INIOOANbHBIX 3KOJOTMYECKUX MPodJIeM U
odecrieyeHus:  nepexola K  yYCTOMUHMBOMY  pa3BUTHIO,  pPalUOHAILHOMY
HCIIOJIB30BaHUIO MPHUPOJHBIX PECYpcoB U (HOPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTb B IIOJYYEHUM OHOJOTUYECKHX 3HAaHUW B IHeNIX
NOBBILIEHUST  OOLIeH KyJbTypbl, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIMOHAJIBHON I'PaMOTHOCTH OOydYaroluxcs, (GopMupyemMoi
IIpY U3yUEeHUH OUOJIOTUY;

MOHUMaHUE CYLIHOCTU METONOB IIO3HAHHUS, UCIOJIb3yEeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJNIb30BaTh IIOJy4YaeMble 3HaHUS - Ul aHallu3a M|
OOBSCHEHUS SIBIICHUH OKPYI>KalOLIEro MuUpa U MPOUCXOMSIIUX -B HEM HU3MEHEHUH,
yMeHHe JeiaTh OOOCHOBAHHBIE 3aKJIIOUEHHS Ha OCHOBE Hay4HBIX (AakToB U
UMEIOIIUXCsI JaHHBIX C 1IeJIbIO MTOJTYUEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBFHO HCIONB30BaTh OHOJIOTMYECKUE 3HAHMUS IS
perieHus npodyieM B PEabHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE IEHHOCTU Hay4yHOM JesTeIbHOCTH, FOTOBHOCTH OCYILECTBISTH
MIPOEKTHYIO U UCCIIeOBATEIbCKYIO ASSITENbHOCTh HHAMBUAYAJIBHO U B IPYIIIIE;



MOHMMAaHHUE YMOIMOHAILHOIO BO3ICHCTRUS JKUBOU MPUPOILI U €€ LIEHHOCTH;

TOTOBHOCTH K CaMOBBIP@XEHHUIO B PasHbIX BUAAX HUCKYCCTBA, CTpEMJICHHE
IPOSIBIISATE KaueCTBa TBOPUECKON JIMUHOCTH;

5) ¢uszuyeckoro BocnUTAHUSA, (POPMHPOBAHUSA KYJILTYPbI 310POBbSI H
IMOLHOHAJIBHOI0 0J1arONOTyYHs:

TIOHMMaHUe U peaiu3allis 310poBoro u 6e3omnacHoro odpasa )KU3HU (310pOBOE
nUTaHue, COOIIOIeHNe TUTHEHUYeCKUX IPAaBUIT ¥ HOPM, cOalaHCUPOBAHHBIN PEXKUM
3aHATHM W OTABIXA, peryjsipHas (Quiauueckass aKTUBHOCTL), OepexHOoro,
OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOLIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3I0POBBIO;

MOHMMAHUE LEHHOCTH MpaBWI UHAUBUAYAJIBHOTO U  KOJUIEKTHBHOIO
6e301aCHOr0 ITOBEICHUS B CUTYaLUSIX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOJIEH;

OCO3HaHHWe TOCJENCTBUN U HENpUSTUS BPEIHBIX MPUBbBIUEK (yMOTpeOIeHUs
aJIKOTOJIs, HAPKOTUKOB, KYpEHHUS);

6) TpyaA0BOIr0o BOCIIUTAHHUSA:

FOTOBHOCTH K TPYZly, OCO3HaHMEe LIEHHOCTH MacTepcTBa, TPy AOJo0ne;

FOTOBHOCTh K AaKTHBHOH MOESTEJBHOCTH TEXHOJOTMYECKOW M COLMAIbHON
HarpaBJIeHHOCTH, CIIOCOOHOCTh WHULMUPOBATH, [NIAHUPOBATH U CAMOCTOSTEIBLHO
BBITIOJIHSTE TAKYIO 1€STE€JILHOCTE;

HUHTEpeC K pa3iIMuHbBIM chepaM INpOo(PecCHOHAIBHOU NEATEeNBbHOCTH, YMEHHE
COBeplIaTh OCO3HaHHBIM BBIOOp Oynylield npodeccud U pearu30BbIBATDH
cOOCTBEHHbIE KU3HEHHbIE IIJIaHbL;

TOTOBHOCTH U CIOCOOHOCTH K OOpa3soBaHMIO M CaMOOOpa3OBAHUIO Ha
MIPOTSKEHUU BCEU XKUBHU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUA:

9KOJIOTHYECKH 1[e7ec0o00pa3Hoe OTHOLIEHUE K [TIPUPOJIE KaK HCTOUHUKY XKU3HU
Ha 3emMJie, OCHOBe €€ CyLIeCTBOBAHUS;

MOBBILICHUE YPOBHS 3KOJOTMUECKOW KyJIBTYPbl: IIPUOOPETeHHE OIlbl1a
TUIAHAPOBAHUS IIOCTYNMKOB M OLEHKHM MX BO3MOXHBIX IIOCIHENCTBUH IS
OKPYXKaroLleH Cpebl;

OCO3HaHHe TJI00abHOTO XapaKTepa 3KOJNOrMUecKuX MnpodieM U IIyTeH HX
pelleHus;

CIIOCOOHOCTE UCIIOJIB30BaTh IIpHoOpeTaeMble IPU U3yUeHHUH OUOJIOTUY 3HAHUS
W yMEHUS IpH pelleHUuH 1podieM, CBA3aHHBIX C  palMOHAIbHBIM
NPUPOIOIIONb30BaHueM  (CoOMIoAeHre  IpaBWJI  [IOBEACHMS B I[PUPOIE,
HAIIPaBJIEHHBIX HA COXpPAHEHHE paBHOBECUS B OKOCUCTEMAX, OXPaHy BHIOB,
sKOCUCTEM, Ouochepsl);



0CO3HAHKE CBOMX KOHCTUTYILIMOHHBIX IIpaB U 00s3aHHOCTEH, yBaXKEHNE 3aKOHA
Y [IPABOIOPSAKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU IE€ITEIBHOCTH IIPU CO3/IaHUH yUEOHBIX
MPOEKTOB, PEIIEHUU y4eOHBIX U ITIO3HABATEIBHBIX 3a1a4, BBIIOJHEHWUH
OMOJIOTHYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpEAeNsTE COOCTBEHHYIO IIO3ULMIO [0 OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOM! KU3HU U OOBSCHITE €8;

YMEHHE YUYUTHIBATH B CBOUX AEUCTBUAX HEOOXONMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIFOEH C pa3HBIMHU YOSXKACHUSIMH, KyJIbTYPHBIMUA 1IEHHOCTSIMHU H
COLIMAJIBHBIM ITOJIOKEHUEM;

FOTOBHOCTH K COTPYAHHWUYECTBY B IIPOLIECCE COBMECTHOIO BEITOIHEHUS
y4eOHBIX, I[103HABATEJIBHBIX U UCCIEAOBATEIBCKUX 3a/1ad, YBa)XUTEJIBHOIO
OTHOIIIEHWS K MHEHUIO OINIIOHEHTOB IMpU OOCYXJIEHHUU CIOPHEBIX BOIPOCOB
OMOJIOrMUECKOI0 CONEPIKAHNS;

FOTOBHOCTb K T'YMaHUTAapHOHU U BOJIOHTEPCKON AEATEIBHOCTH;

2) 1aTPUOTHYECKOro BOCIIUTAHHUSA:

chOpPMHUPOBAHHOCTE POCCUMCKON I'PKIAHCKON UAEHTUYHOCTH, IaTPUOTU3MA,
YBaXEHUS K CBOEMY HapOoay, 4YyBCTBAa OTBETCTBEHHOCTH nepen PoauHo#, ropaoctu
3a CBOM Kpall, cBOIO PomuHy, CBOW SI3BIK W KYJIBTYpY, IIPOILLIOE W HACTOSIIEE
MHOTOHAIIMOHANBHOTO Hapoaa Poceny;

IIEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACJIEIUIO U NaMATHUKAM IIPUPOIEI,
OOCTHXKeHUsIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYIE;

CIIOCOOHOCTh OILIEHUBATH BKJIaJA POCCUUCKUX YUEHBIX B CTAHOBJIEHHE U
pa3BUTHE OWOJIOTMM, TOHUMAaHWA 3HAUEHUs OMOJIOrMM B IIO3HAHWM 3aKOHOB
TIPUPOJIBI, B )KM3HU YEeJIOBEKa U COBPEMEHHOI0 00IIECTBa;

uaeitnas yOexxIEHHOCTb, FOTOBHOCTh K CIIy)KeHHIO M 3awure OTedecTsa,
OTBETCTBEHHOCTE 3@ €I'0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOr0 BOCIIHTAHUSI:

OCO3HAHME IYXOBHBIX LICHHOCTENH POCCUHUCKOrO Hapoaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKONO TOBEIEHNS,;

CIIOCOOHOCTEH OIEHUBATh CUTYallMI0 W IIPUHUMATb OCO3HAHHBIE DEIIEHHs,
OPHUEHTUPYSICh Ha MOpalbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH,

0CO3HAHKEe NUYHOTO BKJIaJIa B IIOCTPOEHHE YCTONYUBOIO Oy AyIlIEero;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POLUTENAM, CO3LaHUIO CEMBU Ha OCHOBE
OCO3HAHHOT'O TMPHUHSATUS I[€HHOCTEH CEMEHHOH JKM3HK B COOTBETCTBUHM C
TpaauUusiMu Haponos Poccuy;

4) 3¢TeTU4eCKOro BOCIITHTAHUSI:

5CTETHYECKOE OTHOIIEHWE K MHpPY, BKIFOYAs 3CTETUKY OBITa, HAYYHOIO U
TEXHUYECKOI'0 TBOPYECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOIIEHHH;



INIAHMPYEMBIE  PE3VJIBTATBI OCBOEHMA TIIPOIPAMMEI 11O
BEMOJIOTUMM HA  BA3OBOM  VYPOBHE  CPEJIHEI'O  OBIUEIO
OBPA3OBAHNS

Cormacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHWS K pe3yjbTalaM
OCBOCHMs  OOYUAIOLIMMUCS IPOTpaMM  CpeIHEro  oOIero  odpa3oBaHMsL:
JUYHOCTHBIM, METAIIPEIMETHBIM U IIPEeIMETHBIM.

JUYHOCTHBIE PE3YJbLTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTATOB OCBOECHUS IpeameTa «Buosiorusy
BBIZICJIEHB! CIIEAYIOLIME COCTABIIAIOLIME: OCO3HAHKE OOYYAIOMIUMUCS POCCHICKOMN
IPAXKIAHCKOM UIEHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSI TEILHOCTH
U CaMOOIIpEeACJIEHUIO, Halu4yue MOTHBallMMd K  OOyYEHHIO  OMOJIOTHH,
LeJIeHAIPaBICHHOE pAa3BUTHE BHYTPEHHUX YOeXIEeHUH JIHYHOCTM Ha OCHOBE
KJIIOUEBBIX LIEHHOCTEH M HCTOPUUECKUX TPAgUuLUN Pa3BUTHS OUOJOTHYECKOIO
3HAHHUsI, TOTOBHOCTb U CIIOCOOHOCTBH OOYHaIOLIMXCS PyKOBOJICTBOBATHCS B CBOEH
IEeATEJIBHOCTA LIEHHOCTHO-CMBICJIOBBIMU  YCTaHOBKAaMH, I[IPUCYIIUMH CHCTEMeE
Onosnoruyeckoro oOpa3oBaHMs, HalIWYHe SKOJIOTHYECKOTO IPaBOCO3HAHHUS,
CIIOCOOHOCTH CTaBUTH LIENIU U CTPOUTH KU3HEHHBIE IIIaHEL.

JIngHOCTHEIE pe3yJibTaThl OCBOEHHUs Ipeamera «buomorusy noCTUraroTcs B
€IUHCTBE Y4YeOHOM U BOCIMTATEIbHOM [EATeNBHOCTH B COOTBETCTBHH C
TPagULIMOHHBIMU POCCUUCKUMU COLMOKYIBTYPHBIMU, UCTOPUUECKUMH U IyXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTAMH, [PUHATBIMU B OOLIECTBE NpaBUJIaMU U HOPMaMHU
IOBEIEHMsI W CIIOCOOCTBYIOT IIpolLleccaM CaMOITO3HAHHS, CAMOBOCITHUTAHHS U
CaMOpasBUTHS, PpAa3BUTHUS BHYTPEHHEHM I[O3WLUM JIMYHOCTH, IaTPUOTU3MA,
YBQXKEHUS K 3aKOHY W IPaBOIOPSAKY, YEJIOBEKY TPyZa U CTaplleMy [IOKOJICHUIO,
B3aMMHOI'O yBaXXEHHUsI, OEPEeXHOr0 OTHOLICHHs K KYJIBTYPHOMY HACIEIUIO |
TpaIulusaM MHOTIOHaUMOHaIbHOro Hapona Poccuiickonn denepaunu, Npupoje U
OKpY>Karolllen cpelie.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOro mnpenmera «buomgorus»
JIOJIKHBI OTpaXkaTh FOTOBHOCTh U CIIOCOOHOCTH 00yYarolUXCsl PYKOBOJICTBOBATECS
chOpMUPOBAaHHONW BHYTPEHHEM I[O3UMLMENd JIMYHOCTH, CHUCTEMOW I[E€HHOCTHBIX
OpUEHTAaIlUM, IIO3UTHUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOILIUX
TPaAULMOHHEIM [EHHOCTSAM POCCUICKOro OOIUECTBa, PACUIMPEHHE >XU3HEHHOTO
OIbITa U OIBITA NEATEIBHOCTH B IIPOLIECCE peald3allui OCHOBHBIX HaIlpaBIeHUU
BOCIIUTATEABHOU AEATEIbHOCTH, B TOM YHUCJIE B HaCTH:

1) rpakaaHCcKOro BOCHHUTAHUS:

c(hOpPMUPOBAHHOCTE IPaXkIaHCKOMN MO3UIMH 00YUaroL[erocs ‘Kak akTUBHOTO U

OTBETCTBEHHOTI'O UJIeHa POCCUICKOI0 OOIIECTBa;



IPOMYKIIMY, YHCJIEHHOCTH, Ouomaccel. CBOMCTBAa 3KOCHUCTEM:  yCTOHYHUBOCTS,
caMmoperynsnus, pazputue. Cykueccus.

[IpupoaHbEIe 9KOCHCTEMBl. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMa XBOHHOTO
WY LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHBIE  JKOCHUCTEMBL.  ATPO3KOCUCTEMBI. Y POOIKOCHCTEMEL.
buonorudeckoe ¥ X031UCTBEHHOE 3HAUCHHUE arpo3KOCUCTEM U yPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop yCTOHYMBOCTU 3kocucteM. CoxpaHeHHe
OMOJOTUUECKOI0 pazHoOOpas3us Ha 3eMIle.

Yuenue B. WM. Bepnaackoro o Ouochepe. I'paHuiibl, cocTaB U CTPyKTypa
ouocdepsl. JKupoe BemiecTtBo u ero ¢yHkuuu. OcobGeHHocTH Ouocdepbl Kak
rnodanpHOM dKOocHUcTeMbl. JlMHaMu4yeckoe paBHOBecHe U o0paTHasi CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB u OMOr€OXUMUYECKHUE ITUKJIIBI 3JIEMEeHTOB (YIiIepoaa,
a30Ta). 30HAJILHOCTE Ouocheprl. OCHOBHBIE OUOMBI CYIIH.

YenoBeuecTBO B Ornochepe 3emiau. AHTPOIIOT€HHBIE U3MEHEHUs B Ouochepe.
['1oGanpHbIe 3KONOTHYecKUe TPOOTIEMBEI.

Cocy1iecTBOBaHHE IPUPOIBI U YestoBeuecTBa. CoxpaHeHune 6uopasHoodpasus
KaKk OCHOBa YCTOHYMBOCTH Ouocdepsl. OCHOBa pallUOHAJIBHOIO YIIpaBIECHUS
IIPUPOIHBIMU pecypcaMy U HX UCIOJb30BaHUe. JlocTrkeHust OMONOrUy U OXpaHa
IPUPOJIBL.

JdemMoHcTpauuu:

[Toptpetsi: A. JIx. Tencny, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuier U cxeMsl: «[luiieBeie Henu», «bUOLEHO3: COCTaB U CTPYKTypax,
«[Ipupomueie cooOuiectBa», «lLlenu nHUTaHUA», «OKOJIOrHYECKas IHMpaMuiay,
«brochepa U uemoBer», « IKOCHUCTEMa LIIMPOKOJUCTBEHHOIO Jieca», « IKOCUCTEMA
XBOMHOro Jseca», «buoueHo3 Bomoéma», «ArpoueHo3», «lIpumepHbie
aHTPOIIOT€HHbIE BO3JAEHCTBUS Ha IPUPOAY», «BakHelN e UCTOYHUKY 3arps3HeHuUs
BO3MyXa U IPYHTOBBIX BoI», «[louBa — BaxxHe#IIas cocTaBistolas OUOCHEpE»,
«DakTopbl  merpamauuu  1ouB»,  «[lapHuUKOBEIH  3ddexT»,  «DaKTOpLI
paJMOaKTHBHOTO 3arpsi3HeHust Ouocdeps», «OOmas CTpykTypa Ouocdepr,
«Pacmpocrpanenue xu3Hu B Ouochepe», «O30HOBEIM 3kpaH Ouocheps,
«Kpyrosopot yriepona B Ouochepe», « KpyroBopot azora B IpUpOIE».

O6opynoBanvie: MOJAETb-amuIHKanus « TunuuHble OHOLIEHO3BD», repbapuil
«PacTutensurie cooblecTBay, komtexuun «bruouenosy, «Bpenutenn BaxxHeHIINX
CENIbCKOX03sIMCTBEHHBIX KYJBTYP», repOapuu U KOJUIEKIIUU PaCTeHUN U )KUBOTHBIX,
IpUHAIIEKAIHE K Pa3HBIM 3KOJIOMMYECKHUM TpyIIllaM OJHOI0 BUA&, KpacHas KHUra
Poccuiickori ®Demeparuu, wu300pakKeHUs OXpPaHIEMbIX - BUIOB DPAacTeHUM H
KUBOTHBIX.



DKoJoTHs Kak Hayka. 3a/ladyd U paszielibl 3KOJOTHH. MeTombl- 3KOJIOTHYECKAX
UCCJIEIOBAHUN. DKOJIOrMUeCcKOe MUPOBO33pEHE COBPEMEHHOTO YellOBeKa.

Cpenel oOWTaHUS OPraHM3MOB: BOJHAS, HA3€MHO-BO3AYIUHAS, I[TOYBEHHAS,
BHYTPHOPraHU3MEHHas.

Okonoruveckue Qakropsl. Kiaccubukaius 3KOJOTHUECKUX (HaKTOPOB:
abuoTtuyeckue, OUOTHYECKHE U aHTpomoreHHble. JleMCTBHE SKOIOIHYECKUX
(paxkTOpOB Ha OPraHU3MBEIL.

AbuoTtuueckue (GaKkTOpBL: CBET, TeMIIepaTypa, BIaXXHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenuss  OpraHusMoB K  AEHCTBUIO  a0MOTMYecKUx  (HaKkTopoB.
burosorudyeckue puTMBI.

Buotnyeckue daxropsl. Buasl OMoTHUECKHX B3aMMOAENCTBHI: KOHKYPEHIIN,
XHUIIHUYECTBO, cuMOMO03 U ero ¢opMsel. [lapasuTtusm, Koomepaius, MyTyalu3M,
KOMMEHCalIu3M (KBapTUPaHCTBO, HaXJIeOHMUYECTBO). AMEHCanu3M, HeUTpaiusM.
3HaueHHe OHMOTUYECKHUX B3aUMOACUCTBUM JIsI CYILECTBOBAHHUS OpPraHU3MOB B
IPUPOIHEIX COODIIECTBAX.

DKONOrvuecKkrue XapakTepucTuku nomysiunu. OCHOBHBIE —ITOKa3aTeNH
MOMNYJISILIMKU: YHUCIEHHOCTb, IUIOTHOCTh, POXKIAEMOCTb, CMEpPTHOCTb, IIPUPOCT,
murpauus. JJuHaMuka YHCICHHOCTH IIOMYJISIIUU U €€ peryJsiiusl.

Hemoncrpanumn:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, 2. ['ekkens.

Tabnmuuer U cxemsl: kapta «llpupoausie 30HB 3eMin», «Cpeapl 0OUTaAHHUS
opraHusMoB», «®@ortonepuonusm», «llomymsanuu», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTH TOMYJIIUY UH(DY30pUU-TY PenbKu», «I IUIeBbIe ey,

JlaGopaTopHble U NpakTHYeCKHe padoThI:

JlaGoparopuast padota No 3. «Mopdonornyeckue 0COOEHHOCTH PaCTeHUH U3
Pa3HBIX MECT OOUTAHHSY.

JlabopatopHuast pabdora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE UEPEHKOB
KOJIEyCay.

[Ipaktuueckas padorta Ne 2. «[IoacuéT MIOTHOCTH MOMYJISIIUY pa3HBIX BUOB
pacTEeHUN».

Tema 4. CoolOiecTBa U 3KOJOTHYECKHE CHCTEMBI.

CoolmectBo opraHusmMoB — Ounoueno3. CTpyKTypbl OHOLIEHO3a: BHOOBas,
IPOCTPaHCTBEHHAs, Tpoduueckas (nuiueBas). Buasl-nomuHanTel. CBs3U B
duoueHose. S

Dxojorndyeckue CHUCTeMBl (3Kocuctembl). [lonsiTue. . 00 3KocuctemMe U
ouworeonienoze. OYHKUHMOHANBHBIE KOMIIOHEHTHI 3KOCHUCTEMBL: IPOJIYIEHTHI,
KOHCYMEHTHI, penyLeHTbl. KpyroBopoT BELECTB U MOTOK 3HEPIrUU B SKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHH 3Kkocuc reMsbl. [Iuiessle nenu u cern. OCHOBHBIE
MOKa3aTeNld 3KOCUCTeMBl: OHomacca, NPOAYKUUS. OKOJIOTMYECKHe IHpPaMUJIbL:



Cucrema OpraHHYeCKOro MHpa KaK oOTpakeHue 5BOJIOIUU. OCHOBHBIE
CUCTEMAaTUUYECKUE IPYIIIIEI OPraHU3MOB.

OBoJroLys yernoBeka. AHTPOIIOJIOrHs Kak Hayka. Pa3BuTue rpeacTaBieHuii o
IPOUCXOXKIEHUU dYesloBeka. MeToxsl u3ydeHHs aHTpororenesa. CxojcTBa #
pasIuuus 4yeJoBeKa U KUBOTHBEIX. CHUCTeMaTHUeCKOe MOJIOKEHNE YeJIOBEKa.

JBrokyiue cuisl ((hakTopsl) aHTpornoreHesa. HaciencTBeHHas H3MEHUUBOCTD
U eCTeCTBeHHBIH 0TO0p. OOLIeCTBEHHBIH 00pa3 >KU3HU, W3TOTOBIEHHE OpYIHi
TpyZda, MBILLIJIEHUE, PEYb.

OCHOBHBIE CTaAUHU U BETBU 3BOJIIOLMH UeJOBEKa: aBCTPAJIONMUTEKH, YenoBeK
yMenbl, Yenosek NpsaAMOXonsiui, UYenoBek HeaHAepTalbCKuM, YenoBek
pa3ymHbI. Haxoakxy HCKONaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHUS, 00J1acThb
pacrupoc1paHeHnus, 00bEM roJJOBHOTO M03ra, 00pas KU3HH, OpY U5

Yenoseueckre  pacbl. (OCHOBHbIE  OOJBLIKME  pachl:  €BPOIEOMJIHAs
(eBpasmiickasi),  Herpo-aBCTpajloujHas  (IKBaTOpHaibHAs),  MOHTOJIOUIHAS
(a3naTtcko-amMepuKaHCKas).  UepTbl  NPUCIHOCOOJEHHOCTH  NpeAcTaBUTEIEH
YEJOBEYECKUX pac K YCJIOBUSM CYILECTBOBAHHUs. EAUHCTBO YeNIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsl: @. Penu, JI. Ilactep, A. M. Onapun, C. Munnep, I'. IOpu, Y.
JlapBuH.

Tabnumel u cxembl: «BosnukHoBeHne CoJHEYHOU cHcTeMbl», «Pa3Buiue
OpraHuyeckoro mmupa», «PactutenbHas kieTka», «KuBOTHas  KIETKay,
«IIpokapuotrueckast kieTka», «CoBpeMEHHasi CHUCTeMa OpPraHWYeCcKOro MHUpay,
«CpaBHEHHE aHATOMHUYECKUX 4YEepT CTPOCHHUS UEJOBEKa M UYeJIOBEKOOOpazHBIX
00e3psiH», «OCHOBHBIE MeCTa [AJCOHTOJOTMUYECKHX  HAaxOJOK  IIPEIKOB
COBPEMEHHOro 4ejoBeKa», «/lpesnelmune nmoan», «/pesHue nronn», «lleppble
COBpPEMEHHBIE JIIOAN», «HeIoBeYeCcKue pach».

Ob6opynopanue: Myispkn  «lIpoucxoxaenue — deynoBeka» — (OHOCTBI
aBCTpasoNuTeKa, MUTEKaHTPOIa, HeaHJepTlanbla, KPOMAaHbOHLIA), CJIENKA WIU
HM300paXkeHusT KaMeHHBIX OpYAHH MepBOOBITHOIO ueJioBeKa (KaMHU-YOIMIEpHI,
pyouna, ckpebja), TreoxpoHOJOTrHUeckass Tadnuua, Kosulekuus «Dopmel
COXPaHHOCTH MUCKOIIA€MBbIX KUBOTHBIX U PACTEHU.

JlaGopaTopHble U NpakTHYecKue paboThbI: R

[Ipaktuueckas padota Ne 1. «V3y4deHHe UCKOMIaeMbIX OCTaTKOB PAacCTeHUH U
YKUBOTHBIX B KOJUIEKLIASIX).

OKCKypcusi «DBOJIFOLHS OpraHUYecKOTro MHpa Ha 3emie» (B eCTEeCTBEHHO-
HayYHBIH WM KpaeBeIueCKUl My3ei).

Tema 3. Opranusmel U OKpy’KaKLIas cpeaa.



Tabmuuel 1 cxembl: «Pa3BuTHe OpraHHdeckoro Mupa Ha 3emiey, «3apoAblILu
MIO3BOHOYHBIX  J>KUBOTHBIX»,  «Apxeontepukcy», «DopMmbl  GopeOBI  3a
cyllecTBOBaHUe», «EcTecTBeHHbIH 0TOOp», «MHOroobpasue COpTOB PacTEHUL»,
«MnuoroodOpasue  nopon  KMUBOTHbIX»,  «l[lomynmsuum»,  «MyTtauroHHas
H3MEHYUBOCTE», «Apomopdossy, «Manoamantauuuny, «O6mas nereHepauus,
«JIBmxyuine cuibl sBosrounn», «Kapra-cxema wapiipyTa mnyTemiectsus .
HapBuHay, «boppba 3a cylectBoBaHuey, «lIpuCrnocoOIEHHOCTE OpPraHU3MOBY,
«["eorpaduyeckoe BU1000pa30BaHUE», « IKOIOTHUECKOE BUA00OPa30BAHHUEY.

OOGopyioBaHHE: KOJUIEKLMsI HACEKOMBIX C Pa3IM4YHBIMU THUIIAMH OKPACKH,
Ha0Op IUIOJIOB U CEeMsH, KoJuleKIMs «lIprMepbl 3alUTHBIX NPUCIOCOOIICHUH Y
KUBOTHBIX», MoAeNb «OCHOBHBIE HaIpaBiIeHHS 3BONIOLUHY, 00BEMHAS MOIENbH
«CTpoeHue TOJIOBHOT'O MO3Ta ITO3BOHOYHBIX).

buoreorpaduueckass xapra wmupa, Komnekuus «DopMbl COXPaHHOCTH
HCKOTIa€MBIX O KMBOTHBIX M pacTeHul», MoJenp ammiukanus «[lepekpect
XPOMOCOMY, BIaXKHbIe Ipenapathl «Pa3BuTue HacekomMoroy, «PazBurue Jsarymku,
MHUKporpernapar «Jlpo3zoduia» (HopMa, MyTalluu GOpMbI KPBLUIbEB U OKPACKHU Tella).

JlaGopaTopHbie H NpaKTHYeCKHe paboThi:

Jlabopatopuass pabora Ne 1. «CpaBHeHue BHJOB IO MOP(OIOTHUECKOMY
KPUTEPHUIO».

JlaGopatopHas padora Ne 2. «Onucanue nprcrocodIeHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOT'O XapaKTepay.

Tema 2. Bo3HHKHOBEeHHEe U pa3BUTHE KH3HH Ha 3emJle.

JloHayuHBle TpeJC1aBleHHUs] O 3apOXKICHWM >KHU3HU. HayuHble rumnortessl
BO3HHKHOBEHHUS JKHU3HM Ha 3emiie: adUOreHe3 U NaHCIepMus. XUMHUYECcKas
3BOJIFOLIMSI. AOHOTEHHBIM CHHTE3 OPraHUYeCKUX BEILUECTB K3 HEOPraHUYECKUX.
DKCIepUMEHTANBHOE [TOJITBEPXKACHNE XUMUYECKON 3BONIOLUU. HavanbHbIE dTaIlbl
ouosioruueckor 3Bosroruu. ['unoreza PHK-mupa. ®opmupoBanre MeMOpaHHBIX
CTPYKTYp U BO3HHKHOBEHHE IIPOTOKJIETKH. [lepBble KIETKH K HX 3BOJIOLUS.
DopMUpPOBaHHE OCHOBHBIX TPYIII XKUBBIX OPraHU3MOB.

Pa3puTre xu3HH Ha 3eMJjie 10 3paM M mepuojam. Katapxel. Apxeiickas u
mpoTepo3oiickas sphl. [laneo3oiickas 3pa U €€ IepUOAbl: KEeMOpPHUHCKUH,
OpJIOBUKCKHH, CUITYpUUCKUN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, TEPMCKUH.

Me3so3oiickas apa U €€ Neproabl: TPHACOBBIM, FOPCKUH, MEJIOBOH.

Karinosotickas opa © €€ I[epuoJbl: MaleOreHOBBINM, HEOIeHOBBIH,
AHTPOITOT€HOBBIN.

XapakTepucThKa KJIuMaTa U IeoJOTHYECKUX IpoueccoB. OCHOBHBIE 3Tallbl
SBOJIFOLIMK PACTHTENBHOTO ¥ JKMBOTHOrO Mupa. ApomMop(o3bl y pacTeHHUH U
’KUBOTHBIX. [losiBJIeHME, paclBET U BEIMUPAHKE IPYIII XKUBBIX OPraHU3MOB.



COPTOMCITBITATENIbHBIM ~ yd4acTOK, B TEIIMYHOE XO3AKCTBO, J1abOpaTOpHIO
arpOyHHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBononuoHHas OGHOJIOTHS.

[IpenamnocelIKi BO3HUKHOBEHUS 3SBOJIIOIMOHHON TEOPUH. ODBOJIOLMOHHAS
Teopus 1 e€ MecTo B OMOJOruu. BiusHUE 3BONIOIUOHHON Teopuu Ha pa3BUTHE
OUOJIOTHH U APYTUX HAYK.

CBugeTenscTBa 3BOJNIOLMU. [laneoHToNOruvYeckue: IMOCIeNOBaTebHOCTD
MOABJICHUS BUIOB B MAJECOHTOJNIOTHYECKON JETONHUCH, IEPeXOAHble (OPMBL.
buoreorpaduueckue: cXoACTBO U pazauure ¢ayH 1 (GIop MaTEPUKOB U OCTPOBOB.

OMOpHUOJIOTUYECKHUE: CXOLACTBA U pasiivyusg SMOpPUOHOB pAa3HBIX BUIOB
MMO3BOHOYHBIX. CpaBHUTEJIBHO-aHATOMUYECKHE: T'OMOJIOTMYHEBIE, aHaJIOTHYHbIE,
pyIUMEHTapHble OpraHbl, aTaBU3MBL. MONEKyIIpHO-OMOXUMHUUECKHE: CXOJICTBO
MEXaHU3MOB HAaCNEICTBEHHOCTH M OCHOBHBIX METaOOIMUECKUX IIyTeH y BCex
OpraHU3MOB.

OpontonmoHHass Teopust Y. JapBunHa. [Ipeanochliku BO3HUKHOBEHUS
mapBUHU3MA. JIBWIKyIMe CUJIBl 3BOJIOLUM BUIOB MO JlapBHHY (M30BITOYHOE
pa3sMHOXKEHHE MpU OIPaHUYEHHOCTH PECypcOB, HEONpenesEHHAs HW3MEHUYUBOCTD,
Oopb0Oa 3a CyIIeCTBOBAaHUE, ECTECTBEHHBINA 0TOOD).

Cunretnueckas Teopus sotouuu (CTI) u e€ OCHOBHBIE TOJIOXKEHUS.

Mukpoasostouust. [Tomynanus kak equHULA BUAA U 3BOJIOLIHH.

JBmxymuve cwibl (GaKkTopbl) 3BOJMIOLUHK BUAOB B Ipupode. MyTalUOHHBIN
mporiecc ¥ KOMOWHATHBHAs HU3MEHUYUBOCTH. [lOMyNsAlMOHHBIE BOJHBI U JpeU
IeHOB. V3onauus u Murpanus.

EcrectBenHpi oTOOp — HampaBJstOMN ¢akTop 3BoMOLUH. DOpPMBI
€CTeCTBEHHOTro 0TOOpa.

[TpucrocoOIeHHOCTE OPraHu3MOB KaK pe3ysibTaT 3BOJNIOLMH. [Ipumepsl
IIPUCTTOCOONIEHU N Y OpraHu3MOB. ApoMOp( 03kl U UAHOAANTALUH.

Bun u BumooOpaszoBanme. Kpurepuu Buzma. . OCHOBHbIE  (HOPMBI
BUI000pa30BaHuUs: reorpauyueckoe, 3K0JIOIrHIECKOoe.

Maxkposposronusi. @OpMBl  3BOJIIOLMU:  (PUIeTUYECKas, [IUBEpreHTHas,
KOHBEpIreHTHasl, napajenbHas. HeoOpaTuMOCTb 3BOIIOIHH.

[TpoucxoxkmeHne OT HecCHelUalU3UpPOBaHHBIX IpenkoB. IIporpeccupyromas
crienManu3alus. AfanTUBHAs paaualus.

JdemoHcTpauum:

[Toprpetsr: K. JIunne#, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkens, . Mromnep, A. H. CesepLos.



JlaGopaTopHble H NpakTHYecKHe paboThbl:

JlaGopatopuast padora Ne 5. «I3yueHue pe3ynpTaToB MOHOTMOPUAHOIO U
JUTHOPUIHOTO CKpEIIUBaHUs y AP030( Ul Ha FOTOBBIX MUKpOIIperapaTax».

Jlabopatopnast padorta Ne 6. «l3yueHne Moau(UKaLIMOHHOA M3MEHUYUBOCTH,
MOCTPOCHUE BaPUALMOHHOTO Psi/ia ¥ BApUALlTMOHHON KPUBOWY.

JlabopaTtopnast padota Ne 7. «AHanu3 mytanuil y Apo30(uibl Ha FOTOBBIX
MUKpOIIpenaparax»,

[Ipaktuueckas pabdora Ne 2. «CocTapineHue U aHaJIU3 POJOCIOBHBIX
YeJI0BEKay.

Tema 7. Cesiexuust opranu3moB. OCHOBbI OHOTEXHOJIOTHH.

Ceneklus Kak HayKa U IPOLECC. 3apOXKICHUE CeNIeKIIMU ¥ JOMECTUKALUS.
Yuenue H. V. BaBunoga o nenTpax NpoucxoxaeHuss ¥ MHOr000pas3us KyJIbTYpPHBIX
pacTeruil. [{eHTphI MPOUCX0KACHUS JOMALIHUX )KHUBOTHBIX. COPT, IOpOAa, ITAMM.

CoBpeMeHHbIe METOIbI CesleKIuU. MaccoBbIl U MHAMBUAYATIBHBIH 0TOOPH! B
CeNIeKIIMH pacTeHU! u KUBOTHBIX. OIleHKa 3KcTepbepa. bBIH3KOpOoACTBEHHOE
cKkpemrBaHue — WHOpuauHr. Yucras nuHus. CKpeulMBaHUE YUCTBIX JHUHUH.
["etepo3uc, wiu rubpunHas cuia. HepoAcTBEHHOE CKpeIiMBaHHE — ayTOpPUIUHT.
Otmanéunas rubpunuzanus u e€ ycrnexu. VIcKyCCTBeHHbIN MyTareHes U [0y 4eHue
MIOJIAILIONI0B. JIOCTVIKEHHUSI CeNeKIUHU paCTeHUH, XKUBOTHBIX U MUKPOOPIraHU3MOB.

buoTexHONOTHS Kak OTpaciib IPOU3BOJACTBA. I'€HHAas WH)KEHEpHUs. OTallbl
cosmanust pekombunanTHOM JIHK u TpaHcrenHeix opranusmoB. Kierounas
umxeHepus. Knetodnsie KyJabTypbl. MUKpPOKIOHAIBHOE pa3MHOKEHHE pacTeHUH.
KioHupoBanue BBICOKOIPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKOJIOTHYEeCKHEe W OTHYEeCKue  IpoOJIeMBI. IMO -  reHeTdudecKku
MOIU(ULIUPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toprpetsr: H. WM. BaBunos, M. B. Muuypun, I'. /. Kapneusenxo, M. ©.
WBanos. e

Tabnuuel u cxembl: Kapta «LIeHTpBI TIPOUCXOXKICHUS W MHOTrooOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl JoMalIHUX KUBOTHBIX)», «CopTa KyJBTYPHBIX
pactenuity, «Otnanénnas rubpuauszanusy, «Padotsr akagemuka M. @. FBanosay,
«[Tomumnonmusy, «OO0BekTsl OHOTexHONIOrUW», «Kiertounele KyJabTypel U
KJIOHUpOBaHHeY, «K KOHCTpyHupoBaHHUE U IIEPEHOC TEHOB, XPOMOCOMY.

O6opymoBaHUEe: MYJISKHU IJIOOB X KOPHEIJIONOB JUKUX (POPM U KYJIBTYPHBIX
COpTOB pacteHui, repdapuit «CenbCKoxX03sHCTBEHHbIE PACTECHUY.

JlaGopaTopHble U NpaKTHYeCKHE PadOThI:

Okckypeus:i «OCHOBHBIE METOAbl W JOCTHIKEHHUS CEJIEKLHMH DacTeHHH u
YKUBOTHBIX (nHa CEJIEKI[MOHHYIO CTaHLHIO, MIJIEMEHHYO bepmy,



['enetuka nomna. XpoMOCOMHOE OIpeNeieHre [10J1a. AYTOCOMBI U IOJIOBBIE
XpOMOCOMEBI. ['oMoraMetrHsle M TIeTeporamMeTHble OpraHu3Mel.. Hacnenoanue
PU3HAKOB, CLEIJIEHHBIX C [TOJIOM.

M3meH4YrBOCTh. BUIbl NI3MEHUUBOCTH: HEHACNEACTBEHHAs 1 HaclleACTBeHHas.
Poner  cpenpl B HEHAClENCTBEHHOWM  HM3MEHYMBOCTH.  XapaKTepUCTHKa
MOAUGUKALMOHHONW U3MEHUMBOCTH. BapuallMOHHEIN psi/l U BapHallMOHHAs KpUBasl.
Hopma peakuuu npusnaxka. KonrnyecrBeHHble W KaueCTBEHHBIE MPU3IHAKA U UX
HopMa peakuuu. CBocTBa MOAU(PUKALMOHHON U3MEHYMBOCTH.

Hacnenctsennasi, Wid TeHOTUNIAYECKasl, HM3MEHUYMBOCTH. KomOMHATHBHAS
W3MEHYHWBOCTb. Melo3 ¢ IMOJOBOM MpoLecc — OCHOBAa KOMOHMHATUBHOMU
U3MEeHUYUBOCTH. MyTalmoHHas uaMeHuuBocTs. Kitaccudurkanuus MyTaluii: TeHHbIE,
XPOMOCOMHEIE, TeHOMHBIE. YacToTa U NpUUUHbl MyTalluid. MyTareHHsle (GakTOpEI.
3aK0H TOMOJIOTMYECKUX PsIJIOB B HacjIeICTBeHHON n3mMeHunBocTu H. Y. BaBuoga.

BresnepHast HaclIeCTBEHHOCTh U U3MEHUYUBOCTb.

['eneruka yenoBeka. Kapwotun uenorexa. OCHOBHBIE METOJBI T'€HEIUKH
yeJIoBeKa: reHeallornuecKul, OJIM3HELIOBbIH, IIUTOreHETHYECKUH, OMOXUMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHH. CoBpeMeHHOe onpeaeseHue TeHOTUIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, F€HOTUIIMPOBAHUE, B TOM HUCIE C [TOMOILIBIO
[M1P-ananmu3a. HacneacrBenHsie 3a00JieBaHUS YEIOBEKa: TCHHEBIC OOJIE3HHU,
OOJIE3HH ¢ HACJEACTBEHHOM MPEe/IpacloNoXEeHHOCThI, XPOMOCOMHEIE OOJIE3HHU.
Comarrdyeckrue W TeHepaTHBHble MyTauud. CTBOJOBBIE KJETKHU. [IpHUHIUIEL
3I0pOBOTO 00pasa XKHU3HHU, JUATHOCTUKH, MPOPUIAKTUKN U JIEUSHUS MeHeTUUSCKUX
Oonesneit. Meauko-reHETUUECKOE KOHCYNbTUPOBAaHHE., 3HAYEHHE MEIULIMHCKOU
TeHEeTUKHU B IPEeJOTBPAIEHUHU U JIEYEHNUN FeHETHYECKUX 3a00JIeBaH uenoBeka.

JdemoHcTpauun:

[Toptpetsl: I'. Mennens, T. Mopras, ['. ne ®pus, C. C. Yerepuxos, H. B.
Tumodeer-Pecosckuit, H. 1. Bapunos.

Tabnuiube! U cxeMbl: « MOHOTHOPHUIHOE CKPEIIMBaHUE U €0 LIUTONeHETUUECKasI
OCHOBay, «3aKOH paclleIIeHNs U ero UUTOreHeTUYecKasi OCHOBa», «3aKOH UHUCTOTEI
ramery, «Jlurubpunnoe ckpeliuBanuey, « [ [uTonorunyeckre OCHOBBI AUTHOPUTHOTO
CKpelIMBaHus», «Meio3y», «B3aumoneiicTBrE annenbpHbIX TeHOBY, « eHeTuueckue
KapThl paCTeHUH, KUBOTHBIX U 4elloBekay, «l eHeTwka mona», «3aKOHOMEPHOCTH
HAaCJIeOBaHMsI, CLEIUIEHHOTO ¢ Mojom», «KapHhoTumel yenoBeka M JKUBOTHBIXY,
«Buger u3aMmeHUHBOCTHY, «MoaubukaluoHHAs U3MEHUMBOCTEY», «HacnemoBanue
pesyc-dakropay, «['eHeTrka rpymni KpoBu», «MyTalHOHHasT H3MEHYUBOCTE.

OOGopynoBanue: MoAeIH-aNUIMKaIuu «MOHOTUOPUIHOE - CKPEIUBAHUEY,
«HemonHoe pomuHHMpoBaHue», «JUrubpuaHoe ckpelmirBaHue», «llepexkpéct
XpOMOCOMY, MUKPOCKOII ¥ MUKpoTIpenapart «Ipozodunay (HopMa, MyTauuu (opMbl
KPBUIBEB U OKPACKU TeJia), repdapuil «I opox MOCEeBHONY.



Cpellbl Ha pa3BUTHUE OPTaHU3MOB, (HAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YpPOACTBA.

Poct u pasButue pacteHud. OHTOTreHE3 I[BETKOBOTO PACTEHUS: CTPOEHHE
CEMEHH, CTaJluU pa3BUTHSI.

demMoHcTpauuu:

Tabnupel 1 cxembl: «@DOpMBl pPa3sMHOXKEHHUS OpraHu3MOBY», «JIBoiHOE
OIIOZOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BereratuBHOe pa3MHOXKEHHE
pactenuity, «Jllenenune kieTkd OakTepuit»y, «CTpoeHUE TIOJOBBIX KIETOKY,
«CtpoeHue xpomocoMmbiy, «Kierounsit nuxm, «Pemmukamus JHK», «Mwurtosy,
«Metosy, «I[Ipsimoe u HempsiMoe pa3BUTHEY», «] amMeToreHe3 y MIJIEKOIUTAIOMINX U
geNloBeka», « OCHOBHBIE CTaIUA OHTOTEHE3aY.

ObopyoBanue: MHUKPOCKOII, MHKpOIIpenapaThbl «CriepMaTo30HU /15
MJIEKOIIUTAIOLLEr 0y, «SIMIeKieTka MIleKonuTaroweroy, «KapuokiuHes B KieTKax
KOpellKa JIYKa», MarHWTHas MOJeNb-allUIMKauus «JleleHrue KIEeTKW», MOJENb
JHK, monens metadazHoN XpOMOCOMEI.

JlaGopaTopHble U npakTHYecKUe PpaGoThI:

JlabopatopHast pabdora Ne 3. «HaGmionenue MuTO3a B KJIETKaX KOHYHKA
KOpellka JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopatopHnass padora Ne 4. «M3yueHUe CTPOECHHS IIOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIperapaTaxp.

Tema 6. HacneacTBeHHOCTH U U3MEHUYHBOCTH OPraHU3MOB.

IIpenmer u 3agauu reHeTUKU. MICTOpHS pa3BULUSI TeHETUKHU. POJIb IUTOIOTMH
U 3MOPHUOJIOTHH B CTAHOBJIEHWHM TIeHETHUKH. BKiIaa pOCCHUCKUX U 3apyOeKHBIX
yu€HBIX B pa3BUTUE TeHETUKU. MeTonbl TeHeTUKU (TUOpPUIONIOTUYECKUH,
IIUTOTEHETHYECKUH, MOJEeKyIsIpHO-reHeThudeckuit). (OCHOBHBIE TI'€HETHYECKHE
MOHATHUS. | eHeTHUecKass CUMBOJIHKA, UCIIONb3yeMasl B cXeMaxX CKpel[MBaHui.

3aKOHOMEPHOCTU HaCJIENOBaHUS [IPU3HAKOB, yCTaHOBJIEeHHBIe [. MeHaenem.
MonorubpugHoe CKpelllMBaHWEe, 3aKOH €OUHOo00pa3us TUOPUIOB TMEPBOTO
roxoyieHust. [IpaBuio qOMUHUPOBaHUs. 3aKOH pacllielsIeHus IpuU3HaKoB. [ unoresa
YUCTOTHI rameT. [1oyIHOe 1 HeroIHOoe JOMUHUPOBAHUE.

Hurubpunanoe  ckpellMBaHHME. 3aKOH  HE3aBHCUMOIO  HaCJIeJOBaHMUS
Mpu3HaKoB.  LluToreHeTuuyeckue  OCHOBBl  JUTCHOPUAHOTO  CKpElIMBaHUS.
AHanTusupyrollee CKkpenMBanue. VIcrmons30Banue aHATH3UPYIOLIETO CKPeLBaHUS
JUISL OTIpeJIeSIeHUs] TeHOTUIa OCOOH.

CuerieHHOE HaclienoBanue npusHakoB. Padora T. MopraHa 1o cuerieHHOMY
HacJIeIOBaHHIO I'eHOB. HapylieHue clienieHus reHoB B pe3yJibTaTe KpOCCUHTOBepa.

XPpOMOCOMHasI TeOpUsl HACIeACTBEHHOC TH. | eHeThuuecKre KapThl.



ObpaTtHast ~ TpaHCKpHWILWs,  peBeprasa W  HHTerpasa.  lIpoduinaktuka
pacrpoCTpaHeHUs] BUPYCHBIX 3a00JIeBaHUH.

JemoncTpanuu:

[Toptpetsr: H. K. Konsruos, . Y. MBanosckui, K. A. Tumupsses.

Tabmunbl 1 cxeMbl: «TUIBl nUTaHUs», «MeTabonusm», «MUTOXOHIPUSY,
«DHepreTuyeckuil odOMen», «Xiopomnact», «PotocunTe3», «Ctpoenue JHK»,
«Ctpoenue u QyHKIHOHUPOBaHUE reHay, «CunTes Oenkay, «l eHeTudecKuil Kony,
«Bupycey, «baktepuodarm», «Ctpoenue u xuzHeHHbIH LUK Bupyca CIIM/Ia,
Gaxtepuodaray, «Permnuxanus JHK.

Ob6opynoBanue: mopenu-ammiukanuu «Yasoenne JHK u Tpanckpunnusmy,
«buocunres 6enkay, «CTpoeHHe KIETKW», MOJeNb CTpyKTypsl JJHK.

Tema 5. PazmHoskeHHe H HHAHBHAYaJIbHOE Pa3BHTHE OPraHU3MOB.

KneTtounpli LMK, WM XXU3HEHHBIH LUK KJIeTKHA. MHTepdasza U MHTOS.
[Iponieccrl, mpoTexarouye B HHTepdaze. Perukauus — peakius MaTpUIHOIO
cunre3a JIHK. Crpoenme xpomocoMm. XpOMOCOMHBIA Habop — KapHOTHUIL.
JUIionaHeI W TalJIOWAHBIA ~ XPOMOCOMHBIE — HAOOpbpl.  XpOMaTHIEL.
I{uToslorMueckye OCHOBBI ~ Pa3MHOXKEHUWSI W HWHOMBUIYAJIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne xaetku — Muto3. Craauu mutosza. [Iponeccel, nmpoucxodsiye Ha
pPa3HBIX CTAAUIX MUTO3a. BHOJIOrHUeCKui CMBICI MUTO3a.

[Iporpammupyemast rudens KJIETKH — alloNTo3.

@opMBI pa3MHOXKEHHsI OPraHU3MOB: Oecronoe U mojioBoe. Buabl Oecroioro
pasMHOXEHHS: JelieHWe HaJBoe, I[I0YKOBAaHHWE OJIHO- W MHOTOKJIETOUYHBIX,
criopoofbpa3oBaHue, BereTaTUBHOE pasMHOXKeHHe. VICKyCCTBEHHOE KIOHHPOBAHUE
OpraHW3MOB, €ro 3HaAU€HHE IS CeNEeKLUH.

[TonoBoe pasMHOKEHHE, ero OTINYKS 0T OEeCIIOIoro.

Metio3. Cragum merosa. [Ipoueccel, nmpoucxoisume Ha CTaousx Menosa.
[ToBenmenwe xpomocoMm B Mebosze. Kpoccunrosep. buonoruueckuil cmbIcl U
3HaYeHHe MeHo3a.

['amerorene3 — mpouecc 00pa3oBaHUS TMOJIOBBIX KIJIETOK Yy JKUBOTHBIX.
[TonoBbIe Xkee3bl: CeMeHHUKHA U suyHuKA. OOpa3oBaHHME W pa3BUTHE IOJIOBBIX
KJIeTOK — ramer (CIepMaTo30uj, SHILEeKIeTKa) — CIiepMaTOreHe3 U OBOTEHE3.
OCOOeHHOCTH CTpOEHHUs SMLIEKIETOK M CHepMaTo30uAoB. OINIOJO0TBOPEHHE.
[TapTenorenes. S

WHauBuayanbHOe  pasBuTHe (OHTOreHe3). OMOpHUOHAJIbHOE pa3BUTHE
(aMOpuoreHes). DTambl 3MOPUOHAIBHOIO Pa3BUTHA Yy IIO3BOHOYHBIX JKMBOTHBIX:
npobiienue, racTpyssiius, opraHoreHes. [loctamOpHoOHanbHOE pa3BUTHE. THIIEI
MOCTOMOPHUOHANIBHOTO Pa3BUTUSL: IIpsMOe, HempsMoe (JIMYMHO4YHOE). Binsanune



ATOy», «CtpoeHue 3yKapuOTUUECKON KIeTKu», «CTpoeHHe KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHOU KIeTKu», «CTpoeHHe NPOKapUOTHHECKOW KIIETKUY,
«CTpoeHue sapa KIeTKU», « Y TIIeBOABDY, «JIunuab.

OOopyioBaHue: CBETOBOM MHUKPOCKOI, 00O0pyAOBaHWE ISl IPOBEACHUS
HaOJIIOIeHUH, H3MEpeHUH, SKCIEepUMEHTOB, MUKPOIpernaparhl pPacTUTEIbHBIX,
’KUBOTHBIX U OaKTepUaIbHBIX KIETOK.

JlaGopaTopHble U NpaKkTHYecKHe PaboThI:

JlabopatopHast pabora Ne 1. «lM3ydeHue KaTalUTUHYECKOH aAKTUBHOCTHU
bepMeHTOB (Ha mpuMepe aMuilasbl UK KaTalla3bl)y.

JlabopaTtopHnass padora Ne 2. «V3yueHue CTpOeHHUS KIETOK pACTEHUH,
’KMBOTHBIX M OakTepui MoJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpenaparax U ux
OIHCaHUe».

Tema 4. ’KuzHeesiTeJIbHOCTb KJIETKH.

O6MeH BelecTB, Wik MeTadboau3M. ACCUMHIISILUS (TIJIaCTUYECKUH 0OMeH) |
JUCCUMUIISITUS (SHepreTUUecKud OOMEH) — JIBeé CTOpPOHBI E€QWHOTO IIpoliecca
metabonusMa. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB U HHEPrUM B ITOHUMAHUU
MeTaboIn3Ma.

Tuner oOMeHa BeecTB: aBTOTpOGHBIN U reTepoTpodHbIi. Pors pepmMeHTOB B
0oOMeHe BeI[eCTB U MpeBpalleHUN 3HEPIUU B KIIETKE.

@dorocunTe3. CperoBas U TemHOBas ¢azel (QorocuHTe3za. Peaxiuun
dorocunTesa. Db dPeKTUBHOCTE POTOCHHTE3a. JHAUeHUe (HOTOCUHTE3a IS YKU3HU
Ha 3emiie. BrnusiHue yCcIOBUH cpenbl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MIPOAYKTUBHOCTH Y KyJIbTYPHBIX PaCTEHUH.

XeMOCHHTe3. XEMOCUHTE3Upyrolue OakTepuu. 3HaUeHue XeMOCHHTe3a IS
’KU3HU Ha 3emiie.

OHepreTuueckuil oOMeH B KieTKe. PacllerieHue BellecTB, BBIIEIEHUE U
aKKyMYyJIMPOBaHUE SHEPTUU B KJIETKe., DTallbl 3HepreTudeckoro oomena. [ mukomnus.
Bpoxenue u ero Buasl. Kuciopoanoe oOKuUCIeHHE, WM KJIETOYHOE JIbIXaHUE.
Oxucnutenproe Gochopunuporanue. IPGHEeKTHBHOCTE 3HEPre 1 UIECKOro 0OMEHa.

Peakuuu wMaTpuynoro cuHTesa. [eHerudeckas uH(opmauus u JIHK.
Peanu3zanus reHeTH4YecKOW WHPOPMALUU B KIeTKE. [ €HETWHYECKUH KO U €ero
cBoiicTBa. Tpanckpunuums — MaTpuuHelii cunte3 PHK. Tpancnsiuus — OnocunTes
Oenka. Oranbl TpaHchasuuu. KoaupoBanue amuHOkuciaor. Ponbp pubocom B
OunocuHTe3e OenKa.

Hexnetounsie Gopmbl )XU3HU — BUPYCHL. VicTopust oTkpbITUs Bupycos (/1. M.
VBanoBckuit). (OCOOEHHOCTH CTpPOEHUST U IKU3HEHHOTO LMKJIa BHUPYCOB.
bakrepuodaru. bonesHu pacrteHuil, XUBOTHBIX M UEJOBEKa, BbI3bIBAEMbIE
BUpycamu. Bupyc ummyHopeduuurta yenoseka (BMY) — Bo3Oymurens CIIM/la.



@epMeHTEI — OHosiorHueckue katanu3atopsl. CTpoeHue hepMeHTa: aKTUBHBIH
HeHTp, cyOcTpaTtHast cneuuduyHocts. KodepmeHTsl. Buramunsl, OTaugus
(hEepMEHTOB OT HEOPraHMYECKUX KaTaTU3aTOPOB.

YTneBobl: MOHOCaxapyIbl (IN1I0K03a, prdo3a U fe30Kcupubo3a), Aucaxapyibl
(caxapoza, JakTo3a) U IOJHcaxapuabl (KpaxMmall, TIJHKOTeH, ILeJUI0J03a).
buonoruueckrue yHKIUN YIIeBOIOB.

Jlunuael:  TpUrIULEpPUasl, GochoNUnuapl, Ccrepounbl. [ HUAPOGUIBHO-
rugpodobHble  cBoiicTBa. buomornueckue dyHKuny JIunuaoB.  CpaBHeHHE
YyIAEBOJOB, OEIKOB U JIUMUAOB KaK HICTOUHUKOB SHEPIHH.

Hyxneunoseie kucmotsl: JHK wu PHK. HykneoTuasr — MoHOMEpEI
HyKkJIerHOBBIX KHCIOT. Ctpoenne u byukuvu JHK. Ctpoenve u dynxumn PHK.
Bugsr PHK. AT®: cTpoenue u QyHKIUH.

LuTtonorus — Hayka o kieTke. KieTounast Teopus — mpuMep B3aUMOAESHCTBUS
uaek 1 (GpakToB B HAYUHOM [103HaHUH. MeToAbl U3yUeHUs KJIETKH,

Krnertka xak nenocthasi xxuBast cucrema. OOI1IHe IpU3HAKY KJIETOK: 3aMKHYTast
HapyxHass MmemOpana, moisekynel JHK kax reHetmueckuii anmapar, cucrema
cUHTe3a Oelka.

Tunel KJIETOK: 3yKapHOTHYecKas W IpokapuoTuueckas. (OcoOeHHOCTH
CTPOEHUSI IpoKapuoTHYeCcKoN KieTkd. Kierounas crenka Oaxrtepuit. CTpoeHHe
dyKapuoTHUeCcKou KkiieTkh. OCHOBHBIE OTJIHYUs PACTUTENBHON, >XUBOTHOM U
rpuOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOUHAsl CTEHKA, INIMKOKAJIUKC, UX
dyukuuu. [Trazmarnueckas memOpana, €€ cBoicTBa 1 PyHKIMU. [{uTornasma u e
opraHouasl. OnHomemOpaHHble opranouabl kietku: OIIC, ammapar [Nonbmxw,
TU30COMBI. [1oyaBTOHOMHBIE OpPraHOWIBl KJIETKH: MHMTOXOHJIPHUH, IUIACTH[IBL.
[Ipoucxoxaenrne MUTOXOHAPUK U Iactuld. Bupel mnactun. HememOpannbie
OpraHOWJbl KJIETKU: PHUOOCOMBI, KJIETOUHBIA LEHTp, LEHTPHUOIH, PECHUUKH,
KIYyTUKH. OYHKIUHA OPraHOUIOB KIeTKU. BritoyeHus.

Anpo — perynsiTopHbIM LeHTp kieTku. CTpoeHue sigpa: sinepHas 00oJouka,
KapuoIia3Ma, XpOMaTHH, SIAPBIIIKO. X POMOCOMEL.

TpaHCcOPT BELIECTB B KIETKE.

JdemouncTpaunm:

[Toptpetsl: A. Jlesenryk, P. I'yx, T. IlIsann, M. llIneiigen, P. Bupxos, Jx.
Yotcon, ©. Kpuk, M. Yunkunc, P. @panknun, K. M. bap.

JluarpamMmel: «PacripeieneHre XUMUUYeCKHUX 3JIEMEHTOB B HEKUBOU IPUPOIEY,
«Pacmpenenenue XuMHUUECKUX 3JIEMEHTOB B XKHUBOU MIPUPOIE.

Tabmuuer u cxembl: «llepuoanyeckass TadauLa XUMUYECKHUX 3JIEMEHTOBY,
«CTpoeHue MOoJIeKyJIbl BOAbLY, «brocuHTes Henkay, « CTpoeHUE MOJIEKY bl OEIKay,
«Ctpoenne depmenTtay, «Hyknennossle kucnoTel. JJHK», «CtpoeHre MoneKyJsl



COAEPKAHHNE OBYYEHUSI
10 KJIACC

Tema 1. buojorust kak Hayka.

Buonorus xax Hayka. CBs3b OUONOTUHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIpYyTMMHU €CTEeCTBEHHBIMM HaykamM, Qpuiocoduel, 3TUKOHM, 3CTETUKON U MPaBOM.
Pons 6uosnoruu B GopMUpOBaHUY COBPEMEHHOM Hay4YHO! KapTUHB! Mupa. Cuctema
OUOJIOTMYEeCKUX HayK.

MeTo1bI TO3HaHUS KUBOK NMPUPOLEI (HAOIIOIeHUE, SKCIIEPUMEHT, OIMCaHHUE,
U3MEpPEeHHe, KIacCH(pHUKalus, MOJAENHPOBAHKE, CTaTUCTHUYeckas o0padoTka
JIAHHBIX ).

JemMoHncTpauuu:

Iloptpetsr: Y. Hapsus, ['. Mennens, H. K. Konsnos, Ix. Yorcon u ®@. Kpuk.

Tabnuubl U cxembl: «MeToAb! TO3HAHUS KUBOU IPHPOIBDY.

JlaGopaTopHble U npakTHYecKHe paboThI:

Ilpaktuyeckas pab6ora Ne 1. «Vcrnonp3oBaHUE pas3lUYHBIX METOAOB IIPU
U3y4YEeHUU OUONOTUYeCKUX OOBEKTOBRY.

Tema 2. 7KuBble CHCTEMBbI H HX OpraHu3anusl.

XKuselie cuctembl (OMOCUCTEMBI) Kak MpeaAMeT u3yueHus ouonoruu. OTnudue
’KUBBIX CUCTEM OT HEOPraHWYECKOW IIPUPOIBI.

CBolicTBa GHOCHCTEM U UX pa3sHooOpa3ue. Y pOBHU OpraHU3alud OUOCUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIW, IOMYJISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOre0reHOTUUECKUH), OMoChEepHBIH.

JdemMoHncTpauuu:

Tabmuuel U cxemel: «OCHOBHBIE IIPU3HAKHU JKU3HU», « YPOBHU OpraHU3aIUU
KUBOU IIPUPOABIY.

O6opynoBanue: mojess MosekyJisl JJHK.

Tema 3. XumMH4yecKUil COCTAB M CTPOEHHE KJIETKH.

XUMHUYECKUN COCTaB KIETKU. XHUMUUECKHE 3JIEMEHTBI: MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTBI. Boa U MUHEpaIbHbIE BEIECTBA.

OyHKIMKM BOJBI U MUHEpaAJbHBIX BellecTB B Kietke. [logmepxaHue
ocMOTHYecKoro Hanasca.

benku. CocTtaB u cTpoeHue OeskoB. AMUHOKHCIOTBI — MOHOMePHI OeIKOB.
HeszamMenumele ¥ 3aMEHUMBbIE aMUHOKUCIOTEI. AMUHOKUCIOTHBIA cOCTraB. Y pOBHU
CTPYKTYypbl 0OenkoBOM MoJieKyJel (IepBUYHAasi, BTOpWUYHAs, TpPEeTUYHAS WU
YeTBepTUYHAS CTPYKTypa). XUMHUYecKue CBoicTBa OesikoB. buomornyeckue
pyHK1IMK GeNKOoB.



Lens u3ydenust yuebHoro npeamera «buonorus» Ha 0a30BOM ypoBHE —
OBNajieHue  O0y4YalOIIUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(QYHKIIHOHAJILHOH
OpraHU3alli{d JKUBBIX CHCTEM pa3sHOTO paHra U NOpuoOpeTeHHe YMeHUU
HCIIONIB30BaTh OTH 3HAHUS JUISI IPAMOTHBIX NEMCTBUM B OTHOMIEHHH OOBEKTOB
YKHBOU MPUPOJIBI U PELISHUS Pa3InYHBIX )KU3HEHHBIX TPOOJIeM.,

HocTmxkeHue Lenu uzydeHus ydyeOHoro npeamera «buonorus» Ha 6a3oBoM
ypoBHE 00ecreunBaeTcsl pelieHHeM CIEAYIOIIHX 3a1au:

OCBOCHHME OOYUaIOIMMMCA CUCTEMBl 3HAHHH O OHONOTHYECKUX TEOPHSIX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3ax, IpaBuiiax, CIyKaIluX OCHOBOMH
U1 (DOPMHPOBAHUA IPEACTABIEHUN O €CTeCTBEHHO-HAy4YHOW KapTHHE MHpa, O
MeToJaxX HAy4YHOrO MO3HaHUs, CTPOCHUH, MHOTOOOPA3HH U OCOOEHHOCTIX KUBBIX
CHCTEM PA3HOI'0 YPOBHsI OPraHU3allMH, BLIAAIOIIMUXCS OTKPBITUSIX M COBPEMEHHBIX
HCCIIEOBAHUIX B OHMOJIOIHH;

bopmupoBaHue y 0OydarOlIUXCs IO3HAaBaTEeNbHBIX, HHTEJUICKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEM B Ipollecce aHalu3a JAaHHBIX O IIYTSIX pa3BHTUS B
OHOJIOrMM Hay4HBIX B3IJISJIOB, WAEH U TMOIXOJOB K H3YUEHHIO JXXUBBIX CHCTEM
Pa3HOro YPOBHSI OpraHU3allNy,

CTaHOBJIEHHE Yy of0ydaromuxcsi oOwed KyJabTypbl, OYHKIHOHAILHOH
rpaMOTHOCTH, PA3BUTHE YMEHUN OOBSCHATH U OLEHUBATH SBICHUS OKPYIKAIOIIETO
MUpa XUBOU MPUPOIBI Ha OCHOBAHUH 3HAHUH U OTIBITA, IIOJYUEHHBIX NIPH U3YICHHH
OMOJIOTHH;

dopmupoBaHre y O0OydarolUXCS YMEHHUHW HJUIIOCTPUPOBATh 3HAYEHUE
OHOJIOrMYEeCKUX 3HAHUM B IPAKTHUYECKOW MEsITeIBHOCTU 4YeJlOBeKa, pPa3BHUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUH U arpoOHOTEXHOJIOTHH;

BOCIIUTaHUE yOEXAEHHOCTH B BO3MOXXHOCTH IIO3HAHHS YEJIOBEKOM >KHUBOMN
MIPUPOJBI, HEOOXOIUMOCTH OEPEKHOI0 OTHOLLIEHHUS K Hel, COOJTIOIeHUS STHYECKHX
HOPM IIPU NMPOBEAEHUN OHOJIOTHYECKUX UCCIIeIOBAHUN;

OCO3HAHHUE LEHHOCTH OWOJOTUYECKUX 3HAHUM JJIS TIOBBIIUEHHUS YPOBHS
SKOJIOTUUECKOM KYJbTYpPBI, 11 GOPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MpUMEHEHHEe TPUOOPETEHHBIX 3HAHUN U YMEHUU B MOBCEIHEBHOM KU3HU JIJISI
OLIEHKH TOCIIEICTBUM CBOEH JEATEIBHOCTH 110 OTHOLIEHHMIO K OKpY Katolnel cpee,
COOCTBEHHOMY 3/10pOBbIO, OOOCHOBaHHE U COONIOAEHUE Mep MPOdUIAKTUKH
3a00J1eBaHUH.

B cucreme cpemnero ofmero oOpasoBanus «buonorus», uzydaemas Ha
0a30BOM ypOBHE, SIBISETCS 00s3aTEIbHBIM y4eOHBIM MPEeAMETOM, BXOISIIUM B
COCTaB NpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TTPEIMETHD,

Huist uzydenus: Guonoruu Ha 6a30BOM ypOBHE CpeJiHEro odl1ero oopa3oBaHus
oTBoAHUTCs 68 uacos: B 10 knacce — 34 yaca (1 yac B Hezeno), B 11 knacce — 34 yaca
(1 gac B HemenO).



OJJHOH M3 aKTyaslbHBIX 3a4ay LIKOJBHOIO OMOJIOTHYEeCKOro 00pa3oBaHusl, KOTopas
npennosiaraeT GopMUpOBaHHE y O0yYaroIUXCsl CIIOCOOHOCTU aJalnTHPOBAaThCS K
U3MEHEHWSIM TUHAMUYHO Pa3BUBAIOILEr0Cs COBPEMEHHOIO MHUpa.

buonorust Ha ypoBHEe cpeaHero oOLIEro 00pa3OBaHUs 3aHUMAET BaXHOE
mecTo. OHa oOecrieyuBaeT (OpMUPOBaHUE Y OOYYAIOLIMXCS IPEACTABICHUHA O
Hay4HOHM KapTWHE MUpa, pacumpseT U 0000laeT 3HaHUS 0 XUBOU MpHpoe, eé
OTJIMUUTENIbHBIX [PU3HAKax — YPOBHEBOH OpraHU3allid U O3BOJIOLUH, CO3MaET
YCIOBUSL  [JIsl:  TO3HAHUS  3aKOHOB  JXHUBOM  TIpUPOIBI,  (HOPMHUPOBAHUS
(yHKLHOHATBHONH TI'pPaMOTHOCTH, HABBIKOB 3J0pOBOr0 ¥ 0Oe3omacHOro obpasa
YKU3HU, IKOJIOTUUECKOIr0 MBILIIIEHHUS, LIEHHOCTHOTO OTHOIIEHUS K XUBOU mpupoie
U YEeJIOBEKY.

bBospuioe 3HaueHue OUOJIOTHS UMEET TaKKe JJIsl pelIeHUs] BOCIIUTATEbHBIX U
pa3BUBAIOLLMX  3a7ad  CpeJHero  odmero  o0pa3oBaHUs,  COLHANN3ALUN
oOyuaroruxcs. MzydeHue Ouonoruu odecrnevyuBaeT yCiaoBHUs 1T GOPMUPOBAHHUS
MHTEJJIEKTYaIbHBIX, KOMMYHMKAIMOHHBIX W  HUHPOPMALMOHHBIX  HaBBIKOB,
3CTETUYECKON KyJBTYphl, CIIOCOOCTBYET HMHTErpaluyd OMOIOTHUECKHX 3HAHWH C
IpeCTABICHUSIMU U3 IPYTUX yUeOHBIX IPEAMETOB, B YUaCTHOCTH, (DUBUKHU, XUMHUHU U
reorpaduu. Ha3BaHHBIE MOJIOKEHUS O TMpeJHA3HAYEHUH Yy4eOHOro mpeameTa
«buonorus» CcocTaBWJIM OCHOBY [UJIsl OMpENeNeHUs IMOAXONO0B K OTOOpy WU
CTPYKTYPHUPOBAaHUIO €ro COAepXKaHWs, IpPeACTaBIeHHOr0 B IIporpamMme II0
ouosoruu.

Otb6op comepxanusi yueOHOro npeamera «buosnorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C IMO3ULUHU KyJIbTYpOCOOOPA3HOro IMOAXO0/Aa, B COOTBETCTBUM C
KOTOPBIM 00y4YaroIlMecst OJKHBI OCBOUThH 3HAHUS W YMEHHs, 3HauYWMBble [Is
dopmupoBaHus O00IIEH KyJIbTYphl, OIPEAENSIOIINE aJeKBaTHOE I[OBEeHHE
4esioBeKa B OKpyXKarollled NpUpOAHOU cpefe, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U IIPaKTUUeCKOH HesiTenpHocTH. Ocodoe MecTo B 3TOM cucreMe 3HAHUHN
3aHUMAIOT 3JIEMEHThI COAEePKAHUsI, KOTOPBIE CITY>XaT OCHOBOU JJIsi (pOPMUPOBaHHUS
IIPEACTaBIEHUN O COBPEMEHHOW €CIeCTBEHHO-HAy4YHOW KapTHHE Mupa U
LEHHOCTHBIX  OpPHMEHTAllUsIX  JIMYHOCTH,  CIIOCOOCTBYIOIMX  T'yMaHH3alUU
Ononoruyeckoro oOpa3oBaHuUsl.

CTpykTypupoBaHue colep)XaHus ydeOHOro marepuana B IIporpamme II0
OMOJIOrUM OCYIIECTBIIEHO C Y4Y&TOM MPHOPUTETHOTO 3HAYEHUs] 3HAHUU 00
OTJIMYUTENIbHBIX OCOOEHHOCTSX XUBOU MPHUPOIBI, O €€ YPOBHEBOW OpraHU3alluU U
3BOJIIOLMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJICHBI CIeAYIOIIHe COJep)KaTeNbHble TUHUU: «bronorus kak Hayka. MeTo/bl
Hay4qHOro mo3HaHus», «Kietka kak Ouomoruueckas cucreMman, «OpraHusm Kax
ouosorudeckas cucrema», «CucremMa u MHOroodopasue OpraHUH¥ecKOro MHUpay,
«IBOJIFOLIMS XKUBOY MPUPOABD), « IKOCUCTEMBI U ITPUCYILKE UM 3aKOHOMEPHOCTH.



MMOSICHUTEJIBHASI 3AIINCKA

IIpu pa3paboTke mnporpamMmel MO OHUOJIOIMH TEOPETHUECKYHO OCHOBY IS
OlpelieleHus] MOAXONOB K (OPMUPOBAHUIO COACpKAHUS Yy4eOHOTO IpeaMeTa
«buonorusi» cocraBunu: KoHUentyanpHble nonoxenus @OIOC COO o
B3aUMOOOYCJIOBIEHHOCTH IIeJiel, COHep’KaHus, pe3yJbTAaTOB OOY4YeHHsS WU
TpeOOBaHUN K yPOBHIO MOJATOTOBKU BBIITYCKHUKOB, MOJOKEHNS 00 00IINX LENIX U
IPUHLNNAX, XapPaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpEIHEro
obwero odpasosanus B Poccuiickot @enepaunu, a Takxe IOJIOKEHUS O CIEHU(UKE
Ouomoruu, €€ 3HAYEHWM B I[IO3HAHUM IKMBOM MNPUPOALI U ODecredeHHuH
CYLIECTBOBAHHUS UeJOBeUeCKOro odiectBa. COrnacHO HA3BAHHLIM ITOJIOKEHUAM,
OTIpeneNieHbl OCHOBHbBIE (DYHKIUH IPOrpaMMBbl IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6rosnoruu Aa€T npeAcTaBlIeHHUe O LemsX, 00 001Iel cTpaTerun
00yueHHsl, BOCIIMTAHUS U pa3BUTHUS 00YHAIOLIMXCS CpecTBaMU y4eOHOTro IpeaMeTa
«buonorus», onpenenser 00s13aTeIpHOE IPEAMETHOE COJIEpKaHue, er0 CTPYKTYPY,
pacnpenelieHle MO pasiefaM U TemMaM, PEeKOMEHIYEeMYIO IOCIeH0BATEIHHOCTE
U3ydeHus yueOHOro MaTepuaia ¢ yuéToM MEXIPEeIMETHBIX U BHY TPUIIPEIMETHbIX
CBSI3eH, Joruku 00pazoBaTeNbHOIO IIPOIECCa, BO3PACTHBIX OCOOEHHOCTEH
o0yH4arommxcsl.

B nporpamme no O10I0THH TAKXKE YUUTHIBAIOTCS TPeOOBaHUS K IIJIAHUPYEMBIM
JUYHOCTHBIM, METaNnpeAMETHBIM W TIPeAMETHBIM pe3yjibTaTaM OOy4YeHUs B
bopMupoBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HABATEIHLHON
JEeSTeNbHOCTH/Y4eOHBIX AeUCTBUM 00ydalolmmMxcss MO OCBOGHHUIO COIEPIKaHHUS
OM0JIOTHYECKOr0 00pa30OBaHUSI.

B nporpamme no 6uonoruun (10—11 knaccel, 6a30BbI YpOBEHB) peaTu30BaH
NPUHLOXAN MPEEMCTBEHHOCTH B M3yUEGHUH OHOJOTHHM, OJjaromaps ueMy B He
MpPOCMAaTPUBAETCSI HampaBIEHHOCTh Ha pa3BUTHE 3HAHUMW, CBS3AHHBIX C
bopMupoBaHUEM €CTeCTBEHHO-HAYYHOI0 MHPOBO33PEHUS, [IEHHOCTHBIX
OpUEHTAlUP JIMYHOCTH, 3KOJOTHYECKOr0 MBIIICHUS, IPECTABIEHUN O 3JOPOBOM
o0paze KM3HM U OepekHBIM OTHOIIEHHEM K OKpY’Kalolled NpUpOJHOU cpele.
[Toaromy Hapsny ¢ usydeHHeM OOLIEOMOJIOTHYECKUX TEOPHH, a TaKKe 3HAHHH O
CTPOEHMU JKMBBIX CUCTEM Pa3HOI'0 paHra M CYL[HOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX MpPOLECCOB B NPOrpaMme N0 OMOJIOTMM YJEJNEeHO BHHMaHUE MCIIOJIb30BAHUIO
MOJIyUeHHBIX 3HAaHUW B MIOBCEIHEBHOM XXMU3HU IJIs PELISHUs NPUKIAIHBIX 3a/1a4, B
TOM 4YHUCJIe: NPO(PUIAKTUKA HACIEACTBEHHBIX 3a00JIeBaHWN deOBEeKa, MeIUKO-
IeHEeTUYECKOI0 KOHCYIbTUPOBaHUsI, 00OCHOBAHUS 3KOJIOTMUECKH 11eJIECO00Pa3HOTO
MOBEAECHUA B OKPYIXKAKOLIEH NPUPOLHON cpene, aHanu3a BIUAHHUA XO3AUCTBEHHOU
JeSTENBHOCTH YeJIOBEeKa Ha COCTOSIHME IIPUPOIHBIX U MCKYCCTBEHHBIX 3KOCHUCTEM.
YcuneHne BHUMaHWA K IPUKIAJHOM HAIpaBIeHHOCTH Yy4eOHOro mnpeaMmera
«buonorus» NpoAUKTOBaHO HEOOXOAUMOCTHIO 00ECTIEUSHUS! Y CIIOBUM JJIs pEIIeHUS



TEMATUYECKOE IIJTAHUPOBAHHUE
10 KJIACC

HaumenoBaHnue pasgeioB u Tem
Ne ni/nn

NpPOrpamMmabl

1 buonorus kak Hayka

2 KuBbie CHCTEMBI M UX OpraHU3aIHs

3 XUMUYECKUI COCTAB U CTPOEHHUE KICTKH

4 KuzHenesTeIbHOCTh KIIETKH

5 PazMHOXeHHEe U UHIUBUILYATHHOE Pa3BUTHE
OpraHU3MOB

6 HacnencTBeHHOCTE M U3MEHYKUBOCTE
OpraHu3MOB

7 Cenexuus opranu3mMoB. OCHOBBI
OHOTEXHONIOIUH

8 PezepBHOE Bpemst

OBLIEE KOJIMYECTBO YACOB I10 [TPO'PAMME

KonndecTBo 4acos

Bcero

KoHTpoabhbie
patdoThI

IIpakTu4yeckue
padoThI

0.5

1.5

DNeKTPOHHbIE
(undposbie)
o0pa3zoBaTeJIbHbIE

pecypcebl

bubnuorteka [JOK
https://m.edsoo.ru/7f41¢292

butnuoreka IJOK
https://m.edsoo.ru/7f41¢292
bubnuotexa IJOK
https://m.edsoo.ru/7f41c292
bubnuoteka [JOK
https://m.edsoo.ru/7f41c292

bu6nuotexa LIOK
hitps://m.edsoo.ru/7f41c292

Bubnuorexa LIOK
https:/m.edsoo.ru/7f41c292

bubnuorteka LIOK
https://m.edsoo.ru/7f41c292

bubimoTtexa LIOK
https://m.edsoo.ru/7{41¢292




11 KJACC

No /1

['S]

HaumenoBaHue pa3jiesioB u TemM
NporpamMMmel

BBOHIOLII/IOH Hast OHOJNOTHUS

BO3HUKHOBEHHE ¥ PA3BUTHE JKU3HHU HA
3emie

Opraau3Mel ¥ OKPYIKAOMIAs Cpeia

Coob1ecTBa U 3KOJIOr'HYECKUE CUCTEMBI

PesepBHOE Bpems

OBLIEE KOJIMHECTBO YACOB I1O
ITPOTPAMME

Beero

Kosugecreo yacos

Konrpoabubie
padoThI

IlpakTHyeckue
paboTsI

0.5

2.5

JIIEKTPOHHBbIE
(uudposrbre)
o0pazoBaTeJbHBIC

pecypesl

bubnuoreka LIOK
https://m.edsoo.ru/7t41cc74

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

bubmuorexa IJOK
https://m.edsoo.ru/7f4 1cc74
bubmuorexa [JOK
https://m.edsoo.ru/7{41cc74

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




INOYPOYHOE INVIAHUPOBAHUE

10 KJIACC
Ne
Tema ypoka
u/n
1 buonorus B cucreme Hayx
MeTo/p! T03HaHUS YKUBOH
npupoel. [TpakTHueckas padborta
2 Ne 1 «Mcnonp3oBaHme pa3nuIHBIX

('S

METOAOB NPH U3YUCHUHU
OHOJIOTUUECKUX 00BEKTOBY

buonoruyeckue CUCTEMBI,
ITPOLECCH M X U3YUCHHE

XHUMHYECKHH coCcTaB KJIeTKU. Bona
¥ MUHEpaJbHbIE CONU

benku. Cocta 1 crpoeHue 6enKoB

depMeHThI — OHOJIOTHYECKUE
Katanuzatopsl. JlabopaTopHas
pabota Ne | «M3yuenue
KATATUTHYECKOH aKTUBHOCTH
(depMeHTOB (HA IIPUMEPE AMUIIA3BI
WM KaTaJIa3bl)»

KosinaecrBo yacos

Beero KouTposbHbIe

padoTnI
1 0
1 0
1 0
1 0
1 0
1 0

IIpakTHYecKHe
paboTnl

0.5

0.5

Hdara

H3y4YeHHs

04.09.2023

11.09.2023

18.09.2023

25.09.2023

02.10.2023

09.10.2023

DJIeKTPOHHBIE
nudpopbIe
o0pa3oBaTesibHbIE

pecypcsl
bubnuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubnuoteka LIOK
https://m.edsoo.ru/863e6122

bubnuorexa [{OK
hitps://m.edsoo.ru/863e6564

Bubnuorexa [JOK
https://m.edsoo.ru/863e674¢

bubnuoreka LJOK
https://m.edsoo.ru/863e6b72

bubnuoteka [{OK
https://m.edsoo.ru/863e6b72




10

11

12

14

15

Yrneroapl. JIumuasl

HyxnenHossle kuciaotel. ATO

I/ICTOpI/IH U MCTOABI U3YUCHHUA
kineTku. Kierounas TCOPpUA

KiteTka xax HEeJIOoCTHAasA XKXHUBAsa
CUcCTEeMAa

CTpoeHHe 3yKapHOTHYECKOH
xnetku. JlaboparopHas padora No
2 «V3y4yeHune CTpoeHus KIeTOK
pAcTEeHuH, )KUBOTHBIX, IPUOOB 1
OakTepuit Mo MUKPOCKOIIOM Ha
FOTOBBIX MUKPOMPENAPATAX U UX
OIUCAHUEY

OO0MeH BEeUIEeCTB U MeTa00IUu3M

doTocuuTes. XeMOCUHTES

JHepreTuyeckuit ooMeH

Ku3HEHHBIR LMK KJIETKH.
Jlenenue KneTkd. MuTos.
JlabopaTopHas pabota Ne 3
«HabnromeHue MUTO3a B KJIETKAX
KOHYHMKA KOpEeIKa JIyKa Ha
TOTOBBIX MUKPOIIPENapaTax»

0.5

0.5

16.10.2023

23.10.2023 |

13.11.2023

20.11.2023

27.11.2023

04.12.2023

11.12.2023

18.12.2023

25.12.2023

bubnuorexa LHOK
https://m.edsoo.ru/863e6870

bubnuorexa LIOK
https://m.edsoo.ru/863e6d5¢c

bubnuorexka [HOK
https://m.edsoo.ru/863c6¢88

bubnuorexa [{OK
https://m.edso0.ru/863e61f0
https://m.edsoo.ru/863e716¢

bu6norexa [JOK
hitps://m.edsoo.ru/863e766¢

bu6mumorexa [HOK
https://m.edsoo.ru/863e7¢98

bubnuorexa [JOK
https://m.edsoo.ru/863e¢7aae

bubnuorexa [JOK
https://m.edsco.ru/863e7dcd




16

17

18

19

20

21

22

23

24

25

BuocunTtes Oeixa. Peaxmus
MATPUYHOIO CHHTE34

Tpaucnamnus — OHOCHHTE3 OenKa

HekneTto4nsle OpMBI IKU3HU —
BHPYCBI

®DopMbl pa3MHOXKEHHS OPraHU3MOB

Meito3s

O6pa3oBaHUE U PA3BUTHE MOJOBBIX
Ki1eTok. OMI0I0TBOPEHHE.
JlabopaTtopnas padota Ne 4
«V3yueHue CTpoeHHSI 10JIOBBIX
KJIETOK Ha FOTOBBIX
MHUKPOTIPENapaTaxy»
MuauBuayaapHOE pa3BUTHE
OpraHU3MOB

['eHeTHKa — Hayka o
HACNIEACTBEHHOCTH U
U3MEHYHUBOCTH

3aKOHOMEPHOCTH HACNeHOBAHUS
npu3HakoB. MoHOrHOpUIHOE
CKpelIrBaHHe

JlurubpuiHoe CKpelnuBaHue.
3aKOH HE3aBHCUMOI0
HACJIEIOBAHUS IPU3HAKOB

0.5

15.01.2024

22.01.2024

29.01.2024

05.02.2024

12.02.2024

19.02.2024

26.02.2024

04.03.2024

11.03.2024

18.03.2024

bubnuorexa IIOK
https://m.edsoo.ru/863e796¢

bu6bauoreka ITOK
https://m.edsoo.ru/863e796¢

bubnuoteka IIOK
https://m.edsoo.ru/863e7540

bubnroteka LIOK
https://m.edsoo.ru/863e81b6
hitps://m.edsoo.ru/863e831e

bu6nuotexa LIOK
https://m.edsoo.ru/863e7f4a

bubnuoteka [IOK
https://m.edsoo.ru/863e81b6

bubnuoreka LIOK
https://m.edsoo.ru/863¢8436

bubnroreka LIOK
https://m.edsoo.ru/863e862

bubnuoteka [JOK
hitps://m.edsoo.ru/863¢8878

bubimoteka [JOK
https:/m.edsoo.ru/863e89a4




26

27

28

29

30

32

33

CuernieHHoe HacNeI0BaHHE
npusHakoB. JlaboparopHas paboTa
Ne 5 «HzyueHue pe3ynbTaToB
MOHOTHOPHIHOTO U TUTHOPUAHOTO
CKPEIIMBAHUS Y APO30(UIBI HA
TOTOBBIX MHKPOIIpEnapaTax»

[eneruka nmona. Hacnenosadue
MPU3HAKOB, CIIEILIEHHBIX C [TOJIOM

MN3MEeHYUBOCTE.

He”acaeactsedHas U3MEHYUBOCTD.

JlabopatopHas pabota Ne 6.
N3yyeHue MoaupuKaMOHHOH
U3MEHYUBOCTH, [IOCTPOEHUE
BAPUALMOHHOTO psifa U
BAPUALIUOHHOHN KPUBOM»
Haciencrensas U3MeHYUBOCT.
JlabGoparopras padota Ne 7.
«AHATH3 MyTAUH Y IPO30(HIILI
HA FOTOBBIX MUKPOIIpENapaTax»

["eneTnKka yeaoBeka

PezepBublii ypok. O6001meH e 110
TeMe «lHacnencTBEHHOCTE U
M3MEHYHUBOCTH OPraHU3MOBY

Cenexnus KaK HAYKa U ITPOLECC

MeToabl U JOCTHXKEHUS CeNeKUUH
leCTCHPIfI H XXHBOTHBIX

01.04.2024

08.04.2024

15.04.2024

22.04.2024

29.04.2024

06.05.2024

13.05.2024

20.05.2024 |

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

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

bubnmortexa [TOK
https://m.edsoo.ru/8§63e8efe

bubnuorexa [JOK
hitps://m.edsoo.ru/863e8efe

bubnuorexa [JOK

https://m.edsoo.ru/863e92 14

bubnuoreka [JOK
hitps://m.edso0.ru/863e9214




34 Buorexnomorus kak oTpaciib
I[IPOU3BOJACTBA

OBIEE KOJIMYECTBO YACOB I10
TIPOTPAMME

34

24.05.2024

Bubnmorexa [{OK
https://m.edso00.ru/863e9336




11 KJIACC

Ne
n/n

Tema ypoka

OBOJIIOLUS U METOJIbI €€ U3YYCHHUSI

VicTopust pa3BUTUS NPEICTABICHUIA
00 3BOJIIOLIUHU

Mukpo3Bomonus

[Tonynsiiust Kak aeMeHTapHas
eIMHMIA BUIA U DBOJIIOLIUH.
JTaboparopuas pabora Ne |
«CpaBHEHHE BUIOB 110
MOP(OJIOrHYECKOMY KPUTEPHUIO»

JBrokyiye cunsl (3J1eMeHTApHBIC
(paKTOpBl) SBONIOUUH

EcrecTBeHHBIH 0TOOP U.€ro opMbI

Pe3ynpTaThl 3BOJIOLUHU:
IPHCIIOCOONIEHHOCTh OPraHU3MOB U
BunooOpazoBanue. JlabopaTopHas
pabora Ne 2 «Onucanue
[IPUCIIOCOOIEHHOCTH OpraHu3Ma
€€ OTHOCUTENBHOIO XapaKTepay

Hanpasnenus u nytu
MAKPO3BOJIIOLMH

Koauuecrso yacos

Bcero

1

KonsTpoabHbie
padorTnl

IIpakTHYyeckue
padoTnbl

0.5

0.5

Jdara
H3y4YeHUs

DNAEKTPOHHbIE
uudposbie
o0pazoBarTebHbIE

pecypcenl

bubnuoreka [JOK
https://m.edsoo.ru/863ea20e

bubnuoreka [JOK
https://m.edsoo.ru/863¢9570

bubnuoreka LIOK
https://m.edsoo.ru/863e9cle

bubnuoreka [JOK
https://m.edsoo.ru/863¢99¢6

buonuoreka [JOK
https://m.edsoo.ru/863e9da4

bu6muoreka LIOK
https://m.edsoo.ru/863¢9ed0

bubnuoreka [IOK
https://m.edsoo.ru/863¢9fde

bubnuorexa [JOK
https://m.edsoo.ru/863e9¢le




10

11

12

14

15

16

17

18

19

20

HeobpaTuMoCcTh 3BONIOLUH
WcTopus xu3Hu Ha 3emiie u
METOALI €€ U3YUYECHUS

["MIOTE3BI MPOUCXOXKACHHUS KU3HU
Ha 3eMiie

PazBuTHe XU3HU Ha 3eMiie 110 3paM
U IepruoaIaM

OCHOBHBIE 3TAIBI IBOJIFOLUH
PACTUTENBHOIO U XKHUBOTHOI'O MUPA.
[TpaxTuyeckas paborta Ne 1
«HV3yueHHne HCKONAaeMBIX OCTATKOB
pacTeHHH ¥ KHUBOTHBIX B
KOJUIEKIIUSIX)

CoBpeMeHHas cucTeMa
OpraHUYecKoro MUpa

OBONIOMS YETIOBEKA
(aHTpomoOreHes)

JBrxyine cuibl (GakTopbl)
AHTPOTIOreHEe3a

OCHOBHBIE CTAJMHU IBOIOLKN
4eJ0BeKa

Yenosedeckue pachi U MPUPOIHLIE
ATANTAIIMH YeJIOBeKa

Pesepsublit ypok. ObobuweHue no
TeMe « BOBHUKHOBEHHUE U PA3BUTHE
XHU3HHU Ha 3eMJie»

OKOJIOTHS KaK HaykKa

bubnuotexa LHHOK
https://m.edsoo.ru/863ea5a6

bubnmuorexka LJOK
https://m.edsoo.ru/863eabbe

bubnuorexa ITOK
https://m.edsoo.ru/863eca8bc

bubnunorexa 1HOK
https://m.edsoo.ru/863ea48e

bubnuorexa [JOK

https://m.edsoo.ru/863eac2c

bubnuorexa [JOK
hitps://m.edsoo.ru/863ead44

bubmuoTtexa ITOK
https://m.edsoo.ru/863eaca




21

22

24

25

26

27

28
29

Cpenbl 0OUTAaHHS U IKOJIOTHUECKUe

(haxTophI

AbuoTtuueckue GaKTOPHL.
JlaGopaTtopHas pabora Ne 3.
«Mopdosoruueckue 0COOEHHOCTH
PACTEHUH U3 PA3HBIX MECT
obutanusy. Jlaboparopuas padbora
Ne 4. « BnusiHue cBeTa Ha pocT U
Pa3BUTHE YEPEHKOB KOJIEYCa»

buotuyeckue GakTopbl

DKOJIOTHYECKHE XAPAKTSPUCTHKH
nonynsuuu. Ipakrnueckas pabora
Ne 2 «IToacuér mioTHOCTH
NOMYJISILIMH PA3HBIX BHOOB
pacTeHUuN»

Coo0lurecTBa OpraHu3MoOB —
OHOLICHO3

OKOJIOTHYECKHE CUCTEMBI
(3xocucTeMbl)

OCHOBHBIE [TOKA3aTEIH
3KOCHUCTEMBI. JKOJIOTHUYECKUE
nupamMuabl. CBOMCTBA 3KOCHCTEM.
Cyxueccus

[IpupoaHBIC IKOCHCTEMBI
AHTPOIOreHHBIE 3KOCUCTEMEI
Buocdepa — rmobanbuas
9KOCHCTEMA 3EMITH

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

butnunoreka LIOK
https://m.edsoo.ru/863ebl0e

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

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

bubanotexa [JOK
hitps://m.edsoo.ru/863eb46a

bubnnoreka LIOK
https://m.edsoo.ru/863eb5fa

Bubmuoteka LIOK

https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH CYIHECTBOBAHHSA
ouocdepbl

YenoseuecTBO B buochepe 3eMnu

COCYLHCCTBOB&HI/IG IPUPOABI B
YEJIOBEYECTBA

PesepBHEIif ypok. O600IICHHE
teMbl «Coob1iecTra U
9KOJIOTHYECKUE CHCTEMBD)

OBIIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

34

Bbu6muoteka IJOK
hitps://m.edsoo.ru/863ebdi6

bu6nunotexa IJOK
https://m.edsoo.ru/863ebale




YUYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITIPOLHECCA
OBSA3ATEJIBHBIE YUYHEBHBIE MATEPHAJIBI AJIS YUHEHHUKA

» buonorus / [Taceunuxk B.B., Kamenckuit A.A., Py6uos A.M. u apyrue /[lox
pen. [Taceunuka B.B., Axuuonepnoe obuectso «I3narensctBo «IIpocsemienue
[Taceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue; noxn penakiuei
[laceunnka B.B.

buonorus. 10, 11 ximace/ AkiporepHoe 0011ecTBO «¥31aTebcTBO

<<HpOCB€H_IeHI/Ie>>

METOIUYECKHUE MATEPHUAJIbI JJIS1 YUHUTEJIA
KonTtponsHO-u3MepuTenbHple Matepuansl. buonorus. 10-11 kiace

Boponwnna I'.A., MBanosa T.B., Kanunosa I'.C. buonorus. [Inanupyemsie
pPE3yILTATHI.

Cucrema 3amanuit 10- 11 xiracesl M.: «lIpocBerenue»

YeoBeK U OKpyrkarolas cpena Y 4eOHuk as 1ud(GepeHIUPOBAHHOIO 00yUEeHHUS
JITL

Anacrtacosa u ap. M [Ipocseuienue

Axumywkus M.W. 3anumarensHas 6uonorus. — M.: [Ipocselienue

[TonroToBka k oxummnuagam no ouosoruu T. A. JloBkoBa M Alipuc-ripec

JlabopatopHse!i npakTukyM bronorus M PecriyOnukaHCKui My IbTUMEAUALIEHTP



IMUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

[TpumepHsie paboyne NporpamMMel 10 mpeIMeTaM 00s3aTeJIbHON YacTH y4eOHOro
niaHa

JIOCTYIIHBI Ilearoram nocpeacTBoM noprana Enqunoro comepxanus o0IIero
oOpazoBanus- https://edsoo.ru/Primernie _rabochie progra.litm

Poccuiickast 3neKTpoHHas LIKOIa

- https://resh.edu.ru

EnuHast xonnexuus [udpoBbIX 00pa3oBaTelbHBIX pecypcos - http://school
collection.edu.ru/catalog/rubr/? subject%5B0%5D=31

MeToaudeckre BUACOYPOKH - https://edsoo.ru/Metodicheskie vide






