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IHHOACHHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl N0 OHOJIOTHH TEOPETHUECKYI0 OCHOBY [
OMPEENCHUsT MOAX00B K (DOPMHUPOBAHUIO COJACPKaHUA YueOHOro mnpeamMera
«buonorus»  cocrapwim: KoHuentyanbHeie monoxkenus OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH — LIEJIEH, COAEpXKaHHs, Pe3yJabTaTOB OOydYeHHs W
TpeOOBaHHI K YPOBHIO MOATOTOBKH BBIMTYCKHHKOB, MOJIOXKEHUA 00 OOIIUX LEIAX U
NPUHIMNAX, XAPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHErO
obmiero obOpaszoBaHusi B Poccuiickoit @enepanmu, a TakKe TMOJIOKEHHUS O
cnenpduke OUONOrUU, €€ 3HaYEHUH B MO3HAHMM JKMBOU MPUPOIBLI U 00ECNCUEHUH
CYIIECTBOBAHHSA dYeJioBeueckoro odmiectra. CorjacHO HA3BaHHBIM TTOJIOMKEHHUSIM,
onpeIeNIeHbl OCHOBHBIE (DYHKITHH MPOrpaMMbl 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonmoruu [aéT NPEACTABICHHE O Lenax, 00 oOwmein
cTpaTerud OOy4YeHMs, BOCTWTAHWA ¥ Pa3BUTHUA OOYyUaAIOIIMXCA CPEICTBAMH
yueOHOoro mnpeamera «buonorusy», onpeaenser o0A3aTENIbHOE MNPEAMETHOE
COACPIKAHUE, €ro  CTPYKTYPY, PachpeleicHue Mo paszjaeiaM M TeMawm,
PEKOMEHIyEMYIO TMOCJIEI0BATEIBHOCTh U3YUEHUs YUEOHOro Marepuaia ¢ y4éTom
MEKIPEIMETHBIX W BHYTPHUOPEAMETHBIX CBA3EH, JIOTUKM 00pa30BaTeIbHOTO
MpoLecca, BO3PaCTHBIX OCOOEHHOCTEH 00yUarOIIMXC.

B nporpamme 10 OHOJIOTMM TakKe€ YUWUTHIBAIOTCA TpPeOOBaHHSA K
IJIAHAPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pPe3yJIbTaTaM
o0yuernnss B (OPMHPOBAHHM OCHOBHBIX BHIOB yUeOHO-TIO3HABATEIIBHOM
AESTENILHOCTH/YUeOHBIX JEHCTBUH 00y4aromMXxess MO OCBOCHHMIO COJEP:KaHMUs
OMOJIOTMUECKOTO 00pa30BaHMS.

B nporpamme no 6uosioruu (10—11 kaccel, 6a30BbIi ypOBEHB) pean30BaH
NPUHLUAN TPEEMCTBEHHOCTH B H3YUE€HMM OWOJOTMM, Ojarojaps 4eMy B HEW
NpPOCMaTPUBAETCs  HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWHA, CBA3AHHBIX C
(hopmupoBanuem €CTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS, HEHHOCTHBIX
OPUEHTALMHA JIMYHOCTHU, SKOJIOTUUECKOTO MBIIIJIEHUS, NPE/ICTABIEHUN O 3/I0POBOM
oOpa3e XkM3HH M OEPEKHBIM OTHOLIEHHEM K OKPYKAIOUIEH MPUPOAHOM Cpene.
[TosTomMy Hapsay ¢ U3ydeHHEM OOLIEOMOJIOTHUECKUX TEOPHH, a TakKe 3HAHHWMH O
CTPOEHHH KUBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMIMX B
HUX TPOLIECCOB B MpOrpaMMe Mo OHMOJIOTMH YAECICHO BHUMAHHUE MCTOIB30BaAHHIO
NOJIYYCHHBIX 3HAHWUH B MOBCEIHEBHOMN JKM3HU JUISA PELICHUs NPUKJIAIHBIX 33/1a4, B
TOM 4YHCle: TPOQHUIAKTHKHA HACIEACTBEHHBIX 3a00JIeBaHMI UEIOBEKA, MEIMKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUA 3KOJIOTHUECKH
1eaeco00pa3HOr0 TOBEJACHHMS B OKPYXKAIOIICH TPUPOJHOW Ccpeae, aHajau3a
BJIMSIHUASA XO3SWCTBEHHOW AEATENIBHOCTH 4YEJIOBEKa Ha COCTOSIHUE TPHPOAHBIX W
HUCKYCCTBEHHBIX IKOCHUCTEM. Y CUIICHHE BHUMAHMS K MPUKJIAJHON HANpPaBJIeHHOCTH
yueOHOro mnpeaMera «Bbuomorus» NpoaUKTOBAHO HEOOXOAMMOCTHIO OOECTICUECHHUSA



YCIIOBHUH 1S pEIIeHHsA OJHOW W3 aKTyaJbHBIX 3a7au MIKOJBHOTO OMOIOrHUECKOTO
oOpazoBanms, KoTopas mpeamoiaraetT (opMupoBaHHE Yy  OOyYarommxcs
CMOCOOHOCTH  @anTHPOBATLCA K M3MEHEHHMAM JMHAMWYHO Pa3BHBAIOIICTOCH
COBPEMEHHOTO MHpa.

buonoruss Ha ypoBHe cpeaHero oOuiero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecneunBaer GopMupoBaHHE y OOYYAIOIIUXCA MPEICTaBICHUH O
HAy4YHOH KapTHHE MHPA, paclmpsAeT U 00o0IaeT 3HAHUA O JKUBOW NpHpOAE, €&
OTIMYUTENBHBIX TPHU3HAKAX — YPOBHEBOW OpraHW3allMM W ASBOJIOLMH, CO31aéT
YCIOBUSA /1A  TIO3HAHWS  3aKOHOB  JKMBOW  mpupoabl, (OpMUPOBaHUA
(pyHKUMOHATBHOM TpaMOTHOCTH, HABBIKOB 310pOBOro W 0Oe3omacHoro oOpaza
AKH3HH, 3KOJIOTHUCCKOT'O MBIINUICHHA, HEHHOCTHOI'O OTHOIICHHA K JKHUBOH IIpUpoac
1 UEJIOBEKY.

Bonbioe 3naueHne OHOIOTHA UMEET TaKXKe I PEeIIECHUsI BOCTIUTATEIbHBIX U
pPasBUBAKOILIMX  33ja4  cpeaHero  obwero  oOpa3oBaHus,  COUMAIM3ALMH
oOyuaromuxcs. M3yuenue 6uonoruu odecneunsaer yciaosus Uit (GOPMHUPOBAHMS
WHTENJIEKTYabHBIX, KOMMYHHUKALMOHHBIX M  HH(QOPMALMOHHBIX  HABBIKOB,
3CTETUUECKOW KYJIBTYpPhI, CIOCOOCTBYET HHTETpPallMd OHUOJOIHYECKHX 3HAHHUH C
NPEACTABJICHHSAMH M3 JIPYTHX YYEOHBIX MPEJIMETOB, B YACTHOCTH, (DH3UKH, XUMHH
u reorpadun. Ha3zpaHHBIE MOIOKEHUS O TPeAHA3HAYCHWH Y4eOHOrO TpeaMera
«buomorua» CcoOCTaBWJIM OCHOBY HJif ONpEAeNeHHA TMOAXOJOB K OTOOpy H
CTPYKTYPHPOBAHHMIO €r0 COACP/KaHWA, TPEACTABICHHOTO B TMpOrpaMMe T0
OMOJIOTHH.

Ot6op comepkanusa yueOHOro npenMera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBAEH C TMO3UIMI KyJbTYpPOCOOOPAa3HOro MOAX0/a, B COOTBETCTBHUH C
KOTOPBIM OOYy4aKoIIMecs JOJDKHBI OCBOMTH 3HAHWUSA W YMEHHS, 3HAUUMBIC JUIS
(dbopmupoBanus 0OO0mIEH KyJIbTYPBI, ONPEACNSIONIAE AJEKBATHOE TOBEACHHE
YeJI0BeKa B OKPY’KaKOLIEH MPUPOAHOM cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU M MPAKTUUYECKOW AeATenbHOCTH. Oco00oe MECTO B 3TOH CHUCTEME 3HAHUH
3aHUMAIOT JIEMEHTBI COJIEPIKaHMA, KOTOPBIE CIIyXKaT OCHOBOM 11 (hopMHpOBaHHS
NPEICTaBICHUH O COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTMHE MHUpa |
LHEHHOCTHBIX  OPMEHTALMAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'YMaHM3alWH
OHONIOrHYeCKOro 00pa3oBaHHsI.

CTpykTypupoBaHHE coepKaHHs Y4eOHOro Marepuanga B Iporpamme IIo
OMONOTHH OCYIIECTBIIEHO ¢ YYETOM TIPHOPUTETHOTO 3HAYeHWA 3HAHUH 00
OTJIMYUTENBHBIX 0COOCHHOCTAX KMBOM MPUPOIBI, O €€ YPOBHEBOW OpraHU3alluM 1
3BOJIIOLIMM. B COOTBETCTBUM € 3TUM B CTPYKType ydyeOHoro npeamera «buonorus»
BBIJICTICHBI CIICYIOIIME COACpKATEeNbHbIC JUHUM: «bruonorua kak Hayka. MeTtoibl
HayyHOro mo3HaHus», «Kiietka kak Ouosiormueckas cucrema», «OpraHu3m Kak



Ouonormyeckas cucrema», «CuctemMa WU MHOrooOpasHe OpPraHMYEeCKOrO MHUpay,
«DBOIIOLMA )KUBOH MPUPOABI», « IKOCUCTEMBI U MPHUCYLIHE UM 3aKOHOMEPHOCTHY.

Ilens w3yuenusa ydebnoro npeamera «buonmorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHUE  OOYYAIOUIMMMCS  3HAHUSMM O  CTPYKTYPHO-(DYHKIMOHAIBHOM
OpraHu3allii KUBBIX CHCTEM PAa3HOTO paHra W TMPHOOpPETEHHE YMEHUH
WCIIOJIb30BaTh ATH 3HAHWA JJIA TPAMOTHBIX ACHCTBUN B OTHOIIEHHH OOBEKTOB
YKUBOM MPUPOBI ¥ PEILICHUA PA3IUYHBIX JKH3HEHHBIX MPOOIeM.

JlocTkenue 1ienn m3ydeHud ydeOHoro mpeamera «buonorus» Ha ©6a3oBOM
YPOBHE 00eCneurBaAETCA PEIICHUEM CIEAYIOIMMX 3a/1a4:

OCBOCHHME OOYyYarOIMMHCS CUCTEMBl 3HAHMH O OMOJOTMYECKUX TEOPHUSX,
YUCHHUAX, 3aKOHAX, 3aKOHOMCPHOCTAX, THIIOTC3aX, IMpaBUJIax, CIIYIKalllHuX OCHOBOM
st (pOPMHUPOBAHHUA TPEACTABICHUN O €CTECTBEHHO-HAYUHOH KapTHHE MHpa, O
METOAAaX HAY4YHOTO MO3HAHMA, CTPOCHUH, MHOTO00Opa3ud U OCOOEHHOCTAX JKUBBIX
CHCTEM Pa3HOTO YPOBHS OPraHHM3al[iH, BBIIAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICJIOBAHHAX B OHOJIOTHH,

¢opmupoBaHue y 0OY4YAIOIIMXCS TMO3HABATEIbHBIX, HMHTEJIEKTYAlIbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MPOLIECCE AHAIM3a JAHHBIX O MYTIX PAa3BUTHUS B
OMONOTMK HAYUYHBIX B3IJISIOB, MACH M MOAXOM0B K M3YUEHHI) KMBBIX CHCTEM
Pa3HOro YPOBHA OpraHu3allui;

CTAaHOBJICHME Yy oOOywarommxcsi oOmeid KyabTypsl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBACHATH U OLIEHUBATH SIBJICHHUS OKPYKAKOLIEro
MUpa JKMBOW TPHPOAbl HA OCHOBAHWHM 3HAHWW W OMbITA, TMOJYUYEHHBIX TMPH
W3y4YeHUN OMOJIOTHH,

¢bopmupoBanue y oOydaloImMXCA YMEHMH WUTIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHMH B NPAKTHUYECKOH JAEATEJIbHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEJULUHCKUX TEXHOJIOIUH U arpoOMOTEXHOJIOTHIA,

BOCIIMTAHUE YOEXKAEHHOCTH B BO3MOKHOCTH [O3HAHMS UYEJIOBEKOM KUBOM
NPUPO/IbI, HEOOX0AUMOCTH OEPEIKHOTO OTHOIICHUA K HEH, COOMIOICHU ITHUECKUAX
HOPM IpHU NPOBEJCHUU OMOIOTMUECKUX UCCIIEIOBAHUM;

OCO3HAHWE IICHHOCTH OWOJIOTMYECKUX 3HAHHWHM JJI TOBBIIMICHHS YPOBHS
IKOJIOTHYECKOMN KYJIbTYPBI, 1Uist (GOPMUPOBAHHUSI HAYUHOT'O MUPOBO33PEHHS,

NPUMEHEHHUE TPUOOPETEHHBIX 3HAHWIN W YMEHHI B TIOBCEHEBHOM HU3HM TSI
OLICHKH IIOCJIEACTBUAN CBOEH NEATEIBHOCTH N0 OTHOLIEHHIO K OKPYIKaIOIIEeH cpene,
COOCTBEHHOMY 37I0POBBIO, O0OCHOBaHHE W COOMIOACHHE Mep NPOGHIAKTHKH
3a007€eBaHui.

B cucreme cpeanero oOmiero oOpasosanus «buonorusa», msyuaemass Ha
0a30BOM YpPOBHE, SBJISETCS 005S3aTEIbHBIM YUE€OHBIM MPEAMETOM, BXOMSIIMM B
COCTaB NpeaIMeTHOH o0nacTH «EcTecTBeHHO-HAayUHbBIE TTPEAMETHI».



Jlnsa u3ydenua Omonorun Ha 0a30BOM YPOBHE CpeaHero o0Iero oopa3oBaHud
otBoauTcs 68 uacos: B 10 knacce — 34 uvaca (1 yac B Henemo), B 11 kiacce — 34
yaca (1 uac B Henemo).



COJAEPKAHHUE OBYUYEHUA
10 KIIACC

Tema 1. buogorust Kak Hayka.

buonorus kak Hayka. CBs3b OHOJIOTHH ¢ OOIIECTBEHHBIMH, TEXHHYECKHMH H
OPYTHMH €CTECTBEHHBIMU HayKaMH, (puiiocopuei, STHKON, SCTETUKONH U MPABOM.
Porms Owonmormut B (OPMHUPOBAHMHM COBPEMEHHOW HAYYHOH KapTHHBI MHpa.
Cucrema OMOJIOTHUECKUX HAYK.

MeToabl MO3HAHKUA JKMBOH MPUPOABI (HAOMIOAECHUE, YIKCIICPUMEHT, OMUCAHHE,
W3MEpeHHue, Kiaccu(UKalMs, MOJCTUPOBaHUE, CTaTUCTHYecKas o0paboTka
JAHHBIX ).

JdemoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konsuos, /[:k. Yorcon u @. Kpuk.

Tabnuisl U cxeMbl: «MeToapl MO3HAHUSA YKUBOW TTPUPOIBIY.

JlaGopaTopHbie H MPpaKTHUYECKHE PabOThHI:

[Ipaktnueckass padora Ne 1. «Mcnonb3oBaHWe paszIMUHBIX METOAOB IPH
W3YyUYEeHHH OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBbie cucTeMbl H HX OPraHHU3aIMsl.

JKuBbie cuctembl (OMOCHCTEMBI) KAaK MPEAMET M3yueHus Onosiorun. Otnnune
YKUBBIX CUCTEM OT HEOPTaHUUECKOHN MPUPOIBI.

CaoiicTBa OMOCHCTEM H MX pa3HooOpa3re. YpOBHU OpraHu3aiid OHOCHCTEM
MOJICKYJIIPHBINA, KIJI€TOYHBIA, TKAHEBBIH, OPraHU3MEHHbIM, MOMYJALIMOHHO-
BHJIOBOM, SKOCHUCTEMHBIH (OMOTE€OIIEHOTHUECKHH ), OHOC(hEpPHBIH.

JleMmoHCcTpauu:

Tabmuuer 1 cxembl: «OCHOBHBIE MPH3HAKH KU3HW», « YPOBHH OPraHH3aLUU
JKUBOM TIPUPOIBIY.

OGopynosanue: moaens Mmonekysl JJHK.

Tema 3. XumMHuecKHii COCTaB H CTPOEHHE KJIETKH.

XUMHUUECCKUM COCTaB KJICTKH. XHMMHWYECKHE 3JEMEHTBI. MAKpPOAJIEMEHTHI,
MHKPO3JICMCHTBI. Bo,ua U MUHCPAJIbHBIC BCIICCTBA.

@OYyHKOUH BOABI W MHUHEPAIBHBIX BellecTB B KieTke. [lomnep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CocraB u ctpoeHue OGenKOB. AMHHOKHUCIOTH — MOHOMEPHI OEITKOB.
HesameHuMble U 3aMEHUMBIE AMHHOKUCIIOTHI. AMUHOKHCIOTHBIH COCTAaB. Y POBHH
CTPYKTYpbl O€NTKOBOM MOJIeKyJibl  (MEepBUYHAS, BTOPHYHAsA, TPETHYHAs ©
yeTBEPTHUHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBA O€NKOB. bHojornueckue
(yHKIIMN OENKOB.



depmeHThl — OWosiornueckre Karanuzatopbl. CrpoeHue ¢epMeHTa:
aKTHUBHBIH 1eHTp, cyOcrpatHas crneuuduunocts. KodepmenTtsl. BuTamMuHBbL
Otnnuns GepMEHTOB OT HEOPTAHWMYECKHX KaTaTH3aTOPOB.

YrneBoapl: MOHOCaxapuabl  (TOKO3a, pubo3a U Ae30Kcuprdo3a),
aucaxapuabl - (caxapos3a, JIaKkTo3a) W moJiMcaxapujbl  (Kpaxmaj, TJIMKOTEH,
LeT0I103a). buonornueckue (PyHKLUHH YTrIIEBOIOB.

Jlunuaer:  Tpurnmnepuabl, dochomunuasl, crepouabl. I wuapodunabHO-
ruapodoOHble  cBoMcTBA. buonorundeckue QyHkipu  nunuaoB.  CpaBHEHHE
yIAEBOA0B, OETKOB W JIMMUA0B KAaK UCTOUHUKOB YHEPTHH.

Hyxnewnoseie xucmotel: JHK wu PHK. Hykneoruasr — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenune u ¢yukmmun [JHK. Crpoenune n ¢pynkuun PHK.
Buasr PHK. AT®: ctpoenne u pyHKIHH.

[lutonorus — nayka o kinetke. Knerounas teopus — npumMep B3auMOIEHCTBUA
uaeit v (pakToB B HAYUHOM MO3HAHUHU. MeTOAbl H3YUEHHS KIIETKH.

Knerka kak wenmoctHas »kuBass cucrema. OOmMe NPH3HAKKH KIIETOK:
3aMKHYyTas HapyskHas memOpana, moJiekyssl JIHK kak reHerwueckuid ammapar,
CHUCTEMA CHHTE3a Oenka.

Tunel KIETOK: 3yKapuOTHuUecKas M IpokapuoTtuueckas. OcCoOEHHOCTH
CTPOCHHUS TpoKapuoTHdYeckor KineTku. Kierounasa crenka Oaxtepuii. CTpoeHue
IYKAPUOTHYECKOHW KIEeTKM. OCHOBHBIC OTJIMYMSA PACTUTENILHOMN, KMBOTHOH W
rpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOUHAS CTEHKA, TNIMKOKAJIUKC, WX
(pynknuu. [Tnasmaruueckas memOpana, e€ colicTBa ¥ (hyHKIMH. [{uTonnasma u eé
opranouasl. OpHomemOpannbsie opranouasl knetku: IIIC, ammapat [ oapmxmu,
au30coMbI.  [1oJyaBTOHOMHBIE OpPraHOMbl KJIETKH: MHTOXOHJIPHH, TLIACTHIBI.
[TpoucxokieHre MUTOXOHApPUH W Tmactua. Buael miactua. HememOpaHHBIE
OpraHOMIBI KIETKH: PHOOCOMBI, KIETOUHBIH LEHTP, LEHTPUOIH, PECHUYKH,
KIyTUKU. DYHKIMK OPraHou10B KJIETKU. BrmoueHus.

Snpo — perynsatopHsiii neHTp KieTkd. CTpoeHue sapa: saepHas o00JiouKa,
KapHOIJIa3Ma, XPOMATHH, SIAPBILIKO. XPOMOCOMBI.

TpaHcnopT BelIECTB B KIIETKE.

JdemoncTpauuu:

[Toptpetni: A. Jlesenryk, P. I'yk, T. [lIsann, M. Ilineiinen, P. Bupxos, /x.
Yotcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammel:.  «PacnpeneneHne XMUMHUYECKHUX  JJIEMEHTOB B HEKHMBOM
npupojie», «PacrpeaeneHue XUMHUECKUX 3JIEMEHTOB B XKMBOM MIPUPOJIEY.

Tabmuiel 1 cxembl: «lleproguueckass TabnHIa XMMHUUYECKHX 3JIEMEHTOBY,
«CTpoeHue MONEKYJbl BOABD, «brocuHTe3 Oenka», « CTpOSHUE MOJEKYJIbl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotsl. JIHK», «Ctpoenue Monexkynbl



AT®», «CTpoeHne SYKapHOTHUECKOH KIETKH», «CTpPOCHUE KUBOTHOU KIETKWY,
«CTpoeHne pacTUTeNbHON KIETKH», «CTpOeHHE MPOKAPUOTHUYSCKONW KICTKHY,
«CTtpoeHue saapa KICTKH», « YTIEeBOIbI», «JIAmuab».

OO0opyioBaHHME: CBETOBOW MHUKPOCKOMN, OO0OpYAOBAaHME JUIsl TPOBEACHUS
HaOIOJICHHH, HM3MEPEHHM, SKCIIEPUMEHTOB, MHUKpOIpEenaparbl PacTHTEIbHbIX,
YKUBOTHBIX M OaKTE€pHATIbHBIX KIIETOK.

JlabopaTopHbie H npaKkTHYECKHE PA0OTHI:

JlaboparopHas padora Ne 1. «l3yueHuWe KaTaJIMTHYECKOH aKTHBHOCTH
(epMeHTOB (Ha MpUMEpPE aMUIIa3bl WU KaTasiasbl ).

Jlabopatopnas pabora Ne 2. «M3ydenme cTpoeHHMs KJIETOK pacTECHHH,
KMBOTHBIX M OaKTEpHil MOJI MUKPOCKOMOM Ha TOTOBBIX MHUKpONpenaparax ¥ Mx
OTMUCAHUEY.

Tema 4. )KusHeneATeIbHOCTb KJICTKH.

OOMeH BemecTB, WA MeTa0oMu3M. ACCUMUIALUSA (TUIACTUUYECKUA 00MEH) H
OUCCUMWIALMA (PHEPreTuueckuii oOMEH) — JAB€ CTOPOHBI E€QUHOIO MpoIecca
MeTabonu3ma. Poib 3aKOHOB COXpPAHEHHMS BEIIECTB M JHEPrMU B TMOHUMAHUHU
MeTabonusma.

Tuner oOMeHa BemecTB: aBTOTPOMHBIN U rerepoTpodHerii. Pons depMeHTOB
B 0OMEHE BEIIECTB M MPEBPAIICHUH YHEPTHH B KIIETKE.

®otocunTe3. CperoBas u TemHoBas (a3bl  (QorocuHre3a. Peakuuu
(porocunTeza. DddekTuBHOCTE PoTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3A IS HKHU3HH
Ha 3emsie. BiusHue ycnoBuid cpeapl Ha (POTOCHHTE3 U CTIOCOOBI MOBBIIIIEHUS €TI0
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTEHUMN.

XemocuHTe3, XeMOCUHTE3UPYIOLIME OaKkTepuu. 3HAYEHHE XEMOCHHTE3a s
YKU3HH Ha 3emJie.

DHepreTudeckuii oOMeH B KJeTke. Pacieniienue BeleCTB, BBIACICHHE H
aKKyMYJMPOBAaHME OJHEPrud B KJIETKE. JTambl HSHEPreTHUECKOro oOMeHa.
['mukonu3. bpoxkeHue u ero Buabl. KuCIOpoAHOE OKUCIIEHHME, WM KIETOUHOE
IbIXaHHE. OKHuCITUTETBHOE dhochopunupopanue. DddexkTHBHOCTD
SHEPreTHYeCcKOoro oOMeHa.

Peaknmm marpuuHoro cuHre3a. [enermdeckas wHbopmarma u JHK.
Peanuszamus reneruueckoit mHdopManMu B KiIeTKe. ['eHETHUECKMH KOA W €ro
cBoiicTBa. TpaHckpunuus — matpuunslii cuate3 PHK. Tpancnsauus — OuocuHTes
Oenka. Jtanbl TpaHcisuuu. KoaupoBanue amuHokucior. Ponbe pubocom B
OnocuHTe3e Oenka.

Hexnerounsie ¢popmbl u3HN — BUPYCH. McTopus otkpeitus supycos (. H.
HpanoBckuii). OcOOEHHOCTHM CTPOCHHSA M JKA3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesHu pacTeHWi, SJKHBOTHBIX M UEJOBEKA, BBI3BIBAEMbIC
Bupycamu. Bupyc ummyHnoxaedunurta yenoseka (BHUY) — Bo3Oymurens CIIM/la.



OOpatHass ~ TpaHCKpWIILMS, peBepraza W uHTerpaza.  lIpodmiaktuka
pacripoCTpaHEeHHUsI BUPYCHBIX 3a00JICBaHHIA.

lemoHCcTpanuu:

[Toptpets: H. K. Konsnos, /I. U. MBanosckuii, K. A. Tumupsses.

Tabmaupr w1 cxembl: «Tunel nuTanusy, «Metabomu3m», «MHUTOXOHIPHSY,
«IDHepreTHueckuii oOMeny», «Xmopomiacty, «®@otocunTes», «Ctpoenne JIHK»,
«Ctpoenue u pyHKIMOHMpPOBaHHE I'eHa», «CuHTe3 Oelikay, «I eHeTHUECKHH KO,
«Bupyce», «bakrepunodarn», «Crpoenue m xu3HeHHBIH Uk Bupyca CITH/Ia,
Oakrepuodaray, «Pemmukaums JTHK».

OGopynoBanue: moaenu-anmmkauud «Yapoenue JJHK u tpanckpumumsy,
«bunocunTe3 Genkay», «CTpoeHue KIeTKH», Moaelb cTpykTypsl JJHK.

Tema 5. Pa3MHoKeHHe ¥ HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uKn, WM JKM3HEHHBIH MK KieTku. MHTtepdasza u MHTO3.
[Tpoueccsl, npotekaromme B WHTepdaze. Pernmkanus — peakimys MaTPHUHOTO
cunteza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBbIHi HabOp — KapUOTHIIL.
JlurionaHeld M TaluIOMAHBIA ~ XpOMOCOMHBIE  Ha0Ophl.  XPOMAaTH[IBIL.
[{uTomoruueckue OCHOBBI Pa3sMHOKEHUA W HMHAWBHUAYAIBHOTO  Pa3BUTHA
OpraHM3MoB.

Jlenenue knetkn — mMuto3. Craguu muto3a. [lpornecchl, mpoucxoasaiiyde Ha
Pa3HBIX CTAAUAX MUTO3a. BUONOrHYeCKiA CMBICTT MUTO3A.

[Iporpammupyemas rudenb KISTKU — anomnTos.

DopMbl pPa3MHOKEHU OPraHU3MoB: Oecnoioe U nososoe. Buabl 6ecnosnoro
Pa3MHOXKEHUS: JIEJIEHWE HAJBOE, I[MOYKOBAHWE OJHO- W MHOTOKJIETOUHBIX,
cropooOpa30oBaHUe, BETeTaTUBHOE pa3MHOKEHHE. MCKYCCTBEHHOE KIOHMPOBAHHUE
OPraHu3MOB, €T0 3HAYCHHUE 1A CEJICKLIMH.

[TonoBoe pa3MHOKEHHE, €r0 OTJIUYHS OT OECNOJIOro.

Meiio3. Craaun meiiosa. [lpoueccel, mpoucxoasume Ha CTaaMsIX Meios3a.
[ToBenenne xpomocom B Meio3e. Kpoccunropep. buonoruueckuii cMmbicll H
3HAUCHHUE MeHo3a.

['ametorenes — mponecc 00pa3oBaHMA MOJOBBIX KIETOK Y SKMBOTHBIX.
[TonoBble kene3bl: CEMEHHHKH W AMYHUKKA. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX
KJIETOK — TraMeT (CIepMaro30Hi, SHIEKIETKa) — CIEepMaTOreHe3 M OBOTEHE3.
OcoOEHHOCTH CTPOCHHS SHICKICTOK MW CrnepMaro3ouaoB. OMaoJa0TBOPEHHE.
[TapTenorenes.

WupuBuyanbHOe  pa3BUTHE (OHTOreHe3). OMOpPHOHAJIBHOE  Pa3BHTHE
(»mOpuorenes). DTanbl SMOPHOHAIBHOTO PA3BUTHA Y TMO3BOHOUHBIX JKMBOTHBIX:
OpoOJieHHe, racTpyysiuus, opraHoreHe3. lloctamOpuoHanbHOE pa3BUTHE. THIIbI
MOCTAMOPHOHAJIBHOTO Pa3BUTHA. IIpAMOe, HempsaMmoe (IuumHOo4YHOe). Bruanue



Cpellbl Ha pa3BUTHE OPraHu3MoB, (PaKTOPbI, CIIOCOOHBIE BHI3LIBATH BPOXKIAEHHBIE
ypOICTBa.

Poct u pasButue pacrenuii. OHTOreHe3 ILBETKOBOTO PACTEHHS. CTPOCHHUE
CEMEHHM, CTaJuu Pa3BUTHA.

/leMoHcTpanuu:

Tabmuier u cxembl: «@DopMBI pa3sMHOKEHHS OPraHU3MOBY», «JlBoitHOE
OTUIOJIOTBOPEHUE Yy I[BETKOBHIX pacTeHMi», «BeretaTuBHOe pa3sMHOKEHHE
pactenuity, «J/lenenne knerku Oakrepui», «CTPOEHUE TOJNIOBBIX KIETOKY,
«Ctpoenne xpoMocomMb», «Kimerounsrit uukm, «Pemmmkamus JIHK», «Mutos»,
«Meito3y», «IIpsamoe u HenpsaMoe pa3BuTue», «I aMeToreHe3 y MJIEKONMUTAIOIUX U
yenoBekay, « OCHOBHBIE CTaMH OHTOTEHE3a».

OOGopynoBaHue: MMKPOCKOII, MHMKpONpEnapaThbl «CriepMaTo30Hu b
MJICKOMUTAIONIEro», «fAineknerka muekonuratomnero», «KapuoknHes B KieTkax
KOpelllKa JiyKa», MarHuTHas MoJejb-aniiiukauusa «JleneHue KIeTKu», MOJENb
JIHK, monens meTada3zHOi XPOMOCOMBI.

JlabopaTopHbie H NpaKTHUYECKHE PA0OTHI:

Jlaboparopnasa paGota Ne 3. «Habmoaenue MuUTO3a B KJIE€TKaX KOHUYMKA
KOpeIIKa JIyKa Ha TOTOBbIX MUKpOIIpenaparax».

JlaGopatopHass paGota Ne 4. «M3yueHuwe CTpoeHHMs TOJOBBIX KIETOK Ha
TOTOBBIX MHUKPOIIpEnaparaxy.

Tema 6. HacneactBeHHOCTh H H3MEHUHBOCTh OPraHH3MOB.

[IpenmeT u 3agaun reHeTHkH. Mictopus pa3Butusa renetukd. Poiabs uToorun
¥ SMOPHOJIOTMM B CTAHOBJEHWW TEHETMKH. BKIan pocCHHCKHUX M 3apyOe:KHBIX
VUéHBIX B pa3BUTHE TEHETHKH. MeToapl TEHETUKH (THOPUI0JIOrHUYECKHIA,
LIATOTCHETUUECKUH, MOJIEKYIApHO-TeHeTUUeCKHiT). (OCHOBHBIE T€HETHUECKHE
noHATUA. ['eHeTHUecKas CUMBOJIMKA, HCTIOJIb3yeMasd B CXeMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIeIOBaHUA MPU3HAKOB, YCTAHOBICHHBIE ['. Mennenem.
MoHOrHOPHAHOE CKpEIIMBAaHWE. 3aKOH EAHHO0Opa3usi THOPHJIOB TEPBOTO
nokojieHus1. IlpaBuno JOMMHHpPOBAHWA. 3aKOH PACILUCIJIEHHsS ITPHU3HAKOB.
['unore3a uncToTel ramert. [loHOE U HEMOTHOE TOMHUHHPOBAHUE.

JluruOpuiHOE  CKpelllMBaHME. 3aKOH  HE3aBHCHMOr0  HaCJIEIOBaHUS
npu3HakoB.  llUTOreHeTMYECKHE  OCHOBBI  JUTHOPHUAHOTO  CKPEIIMBAHHS.
AHnanuzupyroinee ckpemmBanie. Mcnoap30BaHle aHATH3UPYIOMIETO CKPEIMBAHUA
IUTS OTIPEICNICHHS TEHOTHUMA 0COOu.

CunennenHoe Hacaenopanue npusHakoB. PabGora T. Moprana mno
CLICTJICHHOMY HACJIeIOBaHMIO TeHOB. HapyiieHue cuerieHus reHoB B pe3ysbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHAasi TEOPHS HACIIEICTBEHHOCTH. | €HETHUECKHE KapThI.



['enetuka moma. XpoMOCOMHOE OMpEAEeHUE Moja. AyTOCOMBI M TIOJIOBBIE
XpoMocoMBbl. [ 'omMorameTrHeie W TreTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MPU3HAKOB, CUETJICHHBIX C TTOJIOM.

HN3meHuuBOCTH. BH/IbI K3MEHYMBOCTH: HEHACIECTBEHHAS U HACIICACTBCHHA.
Pone  cpempl B HEHACNIEACTBEHHOH  M3MEHUMBOCTH.  XapaKTepPHCTHKa
MOIU(PUKAIMOHHOW W3MEHYMBOCTH. BapualinoHHbI psA U BapUallMOHHAS KPUBast.
Hopma peakumu npuzHaka. KonwmdecTBeHHBIE M KaueCTBEHHBIC NMPU3HAKH U UX
HOpMa peakiuu. CBoiicTBa MOAM(PHKALMOHHON H3MEHUYHBOCTH.

HacnenctBeHHas, WM TreHOTHNHMYECKas, HM3MEHUYMBOCTh. KomOWHaTuBHasA
W3MEHUMBOCTh. Meiio3 W T1oJ0BOM T1pollecC — OCHOBA KOMOMHATHBHOM
U3MCHUYHUBOCTH. MyTElLlP‘IOHHaH HU3MCHUYHUBOCTE. KH&CCH(I)MK&L[HH My’TElLlHﬁ: I'CHHBIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NMpUUYUHbI MyTarui. MyTtareHHbie (paKTOpHI.
3aKOH rOMOJIOTHUECKHUX PAJOB B HacaeAcTBeHHON n3meHunBoctu H. M. BaBunoga.

BuesinepHast Hacne ACTBEHHOCTh U M3MEHUHUBOCTD.

'eneruka uenosexka. Kapuorun uenoBeka. OCHOBHBIE METO/BI T'€HETHKH
YeJIOBEKA: reHeaIorHUeCKUid, ONMM3HELIOBbIH, [IMTOreHETHUECKUH, OHOXUMHUYECKHH,
MOJICKYJISIPHO-T€HE TUUECKHH. CoBpemeHHOE onpeae/ieHHe reHOTHIIA:
MOJIHOTEHOMHOE CEKBEHHWPOBAHWE, TEHOTUIMPOBAHWE, B TOM UHCIIE C TIOMOIIBIO
[M1P-anamm3a. HacnencrBeHHble 3a0o0neBaHHA YeJIOBEeKa: TEHHBIE OOJIE3HH,
OOJIE3HN ¢ HACJIEJCTBEHHOW NPEAPACTIONIOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckue W reHepaTHBHbie MyTalud. CTBOJIOBbIE KIETKH. [IpuHLIMIIBI
310pOBOTO 00pa3a )KU3HU, IMArHOCTUKH, MPO(HIAKTHKH U JISUEHUS T€HETHUYECKUX
Oonesnel. MenMKO-reHETHUYECKOE KOHCYJIbTHPOBAHHME. 3HAUEHHE MEAUIMHCKON
TCHETHKH B TTPEOTBPAIIICHUH H JICUCHHH ICHETHYECKUX 3a00ICBaHMI UYeTOBEKa.

llemoHcTpamum:

[Toprpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Hersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuiios.

Tabmumsr w cxembl:  «MOHOTHOpPHUIHOE ~ CKpEIIMBAaHUE M €ro
LMTOTEHETUYECKAsA OCHOBa», «3aKOH pACIICMIICHUA W €ro LMTOreHEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  rameT»,  «J/I[MruOpuaHOe  CKpEIIMBAHHMEY,
«llaToNornueckie  OCHOBBI ~ AWTHOPUJHOTO  CKpeIMBaHUA»,  «Menos»,
«BzaumonaencTeue  amnenpHbBIX  TEHOB», «l €HeTMYECKME KapTbl PACTEHH,
JKUBOTHBIX W ueJioBeKa», «l'eHeTWka moyia», «3aKOHOMEPHOCTH HaCIedOBaHUS,
CLUEIUICHHOTO ¢ mojom», «KapuoTumbsl uYenoBeka M JKUBOTHBIX», «Bumsl
U3MEHYMBOCTHY, «MoaudukarmonHas W3MEHYMBOCTL», «HacnmemoBanue pesyc-
(pakTopa», «I'eHeTHKa rpynn KpoBmW», «MyTallMOHHAss K3MEHUHBOCTHY.

OGopyioBanue: MoOAeIH-aNIUIHKAIMKA  «MOHOrHOPHUIHOE CKPEIIMBAHHEY,
«HenonHoe poMuHupoBaHue», «JlurubpumHoe ckpemmBanue», «llepekpéct



XpPOMOCOM», MHKPOCKOIN W MHKporpenapat «J[po3oduna» (Hopma, MyTauuu
(bopmBI KpBUIBEB U OKPACKH Tela), repoapuii «I opoxX moceBHOIY.

JlabopaTopHbie H NpaKkTHUYECKHE PA0OTHI:

Jlaboparopnasa pabora No 5. «M3yuenue pe3ynbTaTOB MOHOTHOPHUIHOTO H
AMTHOPUIHOTO CKPEIMBAHUS Y IPO30(pHITbI HA TOTOBBIX MUKPOTIPENaparaxy.

JlaboparophHas padora Ne 6. «M3yueHne Moau(pUKAMOHHONW U3MEHUYHBOCTH,
IOCTPOCHHUE BAPMALIMOHHOTO pAAa U BApUALlMOHHOW KPUBO».

JlabGopaTtopHnas pabora Ne 7. «AHanmu3 MyTauMi y Apo30(]uibl Ha FOTOBBIX
MUKpPONpEnaparaxy.

[Ipaktuueckas pabGora Ne 2. «CocTaBieHHE H aHAIW3 POAOCIOBHBIX
YEJIOBEKa).

Tema 7. Cenekuusi opraHuzmoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkiusa Kak HaykKa W TMpoLEcC. 3apoKIACHUE CEIEKIMM U JAOMECTHUKALMA.
Yuenne H. M. BaBunoBa 0 1eHTpax NDPOUCXOXKIAEHUSA M MHOrooOpaszus
KyJbTYPHBIX pacTeHuid. LIeHTpbl MPOMCXOKACHHUSA IOMAIIHHX >KHUBOTHBIX. CopT,
opoAa, WTaMM.

CoBpeMeHHBIE METOBI CeneKUuU. MaccoBblil U MHAUBUAYANBHbINA OTOOPHI B
CEJIEKLIMH pacTeHH H JKUBOTHBIX. OIleHKa »KcTepbepa. BIHM3KOpPOACTBEHHOE
cKpelMBanue — WHOpuauHr. Ywucras nuHua. CkpelniMBaHWE YMCTBIX JIMHUM.
['eteposuc, uam rudbpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPHUIMHT.
Orpanénnas ruOpuamsaums M €€ ycnexu. MCKycCTBEHHBIH MyTareHes W
MOJIYYEHHE TOJIMIUIOWIOB. JlOCTHIKEHHMSI CENIEKUMHM PACTEHWH, JKHBOTHBIX M
MHUKPOOPTaHU3MOB.

buorexnonorua Kak oOTpaciab IMPOM3BOACTBA. [ 'eHHAas HHXKEHEPHA. Tambl
co3nanua pekomOunantHod JIHK wu TtpaHcrennnix opranusmon. Kretounas
nHxeHepus. Knertounsle KyabTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHHE PACTECHUM.
KionupoBanue BBICOKONPOAYKTHBHBIX CEIBCKOXO3SHCTBEHHBIX OPraHU3MOB.

DKojlorHYeckie W dThdeckue  npodmembl. MO —  reHETHUECKH
MOAU(PHULIMPOBAHHBIE OPTaHU3MBbI,
JleMoHCTpauu:

[Toptperei: H. WM. Basunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel W cxembl: Kapta «lLIGHTpPBI NPOUCXOXKACHHUS W MHOrooOpasus
KyJbTYPHBIX pacteHuii», «[lopoasl noMamHux ®uBOTHBIX», «COpTa KYJIbTYPHBIX
pacrennity, «Otaanénnas rudpuausamus», «Padorel akanemuka M. @. MBaHosay,
«lTomumnonaus», «OObEKTbl OHOTEXHOJOTHHY», «KeTouHble KylabTypel H
KIIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC T'€HOB, XPOMOCOM).

O6opyaoBaHue: MYJISKH TUTOI0B U KOPHEIIOAOB AMKHUX (hOPM M KYJIBTYPHBIX
COpPTOB pacTeHuii, repdapuii «CelbCKOX03IHCTBCHHBIC PACTEHHSY.



JlaGopaTopHblie H npakTHYeCKHEe PadOTHhI:

Okckypcusi «OCHOBHBIE METOIOBI W JOCTHIKCHHS CEJICKIIHH PACTCHHH H
YKHBOTHBIX (Ha CENCKITHOHHYTO CTAHITHIO, MIEMEHHYIO depmy,
COPTOMCIIBITATEIBHBIA ~ YYacTOK, B TEIUIMYHOE XO3SMCTBO, J1abopaTOpHIO
arpoOyHHBEPCHTETA MJIH HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBomooOHHAST OHOJIOTHSI.

[Ipenanocbuiki BO3HMKHOBEHMS HBOJIIOIMOHHOH TEOPUHM. OBOJIOIMOHHAA
TEOpHsSI M €€ MeCTO B OHMOJIOTHMHW. BiusHHE IBOIIOIMOHHOM TEOPHH HAa Pa3sBHTHE
OHMOJIOTHH U APYTHX HaYK.

CeupnerenbcTBa 3BONIONUHN. [lameoHTONOrHYECKHe: MOCIEA0BATEIBHOCTh
MOSIBJICHHA BHIOB B TaJCOHTOJOTHYECKOH JICTOMHMCH, TEPEXOAHbIe (HOPMBEL.
buoreorpaduueckue: cXoACTBO U pa3auune payH u GIop MaTEpPUKOB H OCTPOBOB.

DOMOpPHUONIOrMYECKHE: CXOACTBA M pa3ivuvs SMOPHOHOB pa3HBIX BHIOB
NMO3BOHOYHBIX. (CpaBHUTEIBHO-AaHATOMHUYECKHE. TOMOJIOTUUHbIE, AHAJIOTHYHBIE,
PYOUMEHTApHBIE OPraHbl, aTaBU3Mbl. MOJEKYJIAPHO-OHOXUMHUUYECKHE: CXOJCTBO
MEXaHHU3MOB HACIIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMUECKMX MYyTeH Yy BCEX
OpPraHU3MOB.

OpomonmonHas Teopusi Y.  Jlapsuna. [lpeamnochliku  BO3HMKHOBEHHSA
AapBuHM3Ma. JIBuiKymMe cunbl 3BOMIONMM BUAOB no JlapBuny (M30bITOUHOE
pa3MHOKEHHE TIPH OT'PAHUYSHHOCTH PECYpPCOB, HEOMpenesi€éHHAs W3MEHUYHBOCTD,
O0opr0a 3a cylllecTROBaHUE, €CTECTBEHHBIN 0TOOP).

Cuntetnueckas Teopus sBomonuu (CTI) U €€ OCHOBHBIEC MOTOKEHUA.

Mukpossomonus. [Tonynsnus Kak eTMHALA BUIA W YBOJIIOLIHH.

JBrxyuue cuibl ((pakTopsl) SBOJIOLKWKA BUIOB B MpUpoae. MyTalMOHHBIH
nporecc W KoMOWHATHBHAs W3MEHYHBOCTb. [lonyJiALIMOHHBIE BOJHBI M Apeid
resoB. M3onmauus u Murpanus.

EcrecTBennbrii oT0Op — HampaBisommii (akTtop sSBomonud. DopMbl
€CTECTBEHHOT0 0TOOpA.

[IpucnocoOneHHOCT, OpPraHu3MOB Kak pe3ynbTar sBomound. [Ipumepsi
NPHUCIIOCOOJIEHUH Yy opranu3mMoB. ApoMopdo3bl B HAHOAAATITALIUH.

Bun wu  BupgooOpaszoBanue. Kpurepun Buga. OcHoBHBIE  (OPMBI
BHA000pa3oBaHus: reorpapuuecKoe, IKOJIOTHUECKOE.

MakposBomonust.  PopMbl  IBOIONWHK:  (puneTHUECKas, JUBEPreHTHAs,
KOHBEPIreHTHas, napajuiesibHais. HeoOparumocTs 3BONMIOLMH.

[TporcxokeHne OT HecleUHaM3UPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuaau3aums. AJanTUBHAs paJdaLus.

JlemoHCcTpanum:



[Toptpetwi: K. Jlunne#, XK. b. Jlamapk, Y. dapeun, B. O. Koranesckuii, K.
M. bap, 2. I'ekxens, ©. Mionnep, A. H. CeBepiios.
Tabmuiel 1 cxeMbl: «Pa3BUTHE OpraHUYecKoro MuUpa Ha 3eMie», «3apoabIiim

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukcy,  «Dopmbl  OopeObl 32
cymectBoBaHuey, «EctecTBeHHbIt 0TOOPY», «MHOrooOpasnue COpPTOB PaCTEHMIA,
«MHuorooOpazue  mopon  kuBOTHbIX»,  «llomymaumm»,  «MyTtauuonHas

M3MEHUUBOCTEY», «Apomopdossry, «Mmmoamanramum», «OO0mas aereHeparusy,
«/IBmokymme Ccuiasl dBoonMK», «Kapra-cxema wmapmipyTta myrtemectBua Y.
Jlapsuna», «bopbba 3a cyimectBoBaHue», «lIpucnoco0aeHHOCTh OpraHu3MOBY,
«["eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUYECKOE BUA000PA30OBaAHHEY.

OO0opyioBaHHE: KOJIJIEKLIHS HACEKOMBIX C Pa3jMUYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIOAOB U CeMSAH, KoJuleKums «l[Ipumepsl 3alMTHBIX MPUCIOCOOIEHUH Yy
KUBOTHBIX», MOAenb «OCHOBHBIE HANpPaBJICHUS SBOJIIONUN», 00BEMHAS MOMAECIb
«CTpPOEHHE FOJIOBHOTO MO3Ta MO3BOHOUYHBIX Y.

buoreorpadmueckass kapra Mupa, Kojekiusi «DOpMbl  COXPAHHOCTH
WUCKOMAEMbIX JKMBOTHBIX M pacTeHwit», wmoaenb anmaukauus «llepexpéct
XpoMOCOM», BIaxkHble Tipernaparsl  «Pa3spuTHe Hacekomoro», «Pa3Burue
SArymKkuy, Mukponpenapatr «/lposoduna» (Hopma, mytanuu (pOpMbl KpBIIbEB H
OKpacCKH TeJa).

JlabopaTopHble M NpakTHYECKHEe PadOTHI:

JlaGoparopHass padora Ne 1. «CpaBHeHHe BHAOB 10 MOP(}OIOrHYecCKOMY
KPUTEPHUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue mpuCrocOOIEHHOCTH OpraHu3Ma U
€€ OTHOCHTENILHOTO XapaKkTepay.

Tema 2. Bo3sHukHOBeHHE H Pa3BUTHE KHM3HH Ha 3em.ie.

JloHay4yHbIE MpEACTABIECHUS O 3aPOKACHUH >KW3HM. HayuHbie runoressi
BO3HMKHOBEHHS >KHM3HM Ha 3emJe. adWoreHe3 W mNaHCHepMus. XHMHUYECKas
3BOMIOLHMA. AOMOTEHHBIH CHHTE3 OpPraHUYECKUX BEIISCTB W3 HEOPraHHYECKHX.
DKCMEPUMEHTANBbHOE MOATBEPIKACHUE XUMUYECKON 3BOMIOLMK. HavaneHeie dTansb
ouonorudeckoit »somornuu. ['unoreza PHK-mupa. ®opmupoBanue meMmOpaHHBIX
CTPYKTYP M BO3HUKHOBEHUE MPOTOKICTKH. lIepBBIC KIETKH M WX HBOJIIOLHS.
OopMHUPOBaHHWE OCHOBHBIX TPYIII KHUBBIX OPraHU3MOB,

Pazputne xu3nu Ha 3emye mo spam U nepuoaaM. Karapxeii. Apxelickaa u
npotepo3oiickad 9pel. [laneoszoiickas spa u €€ mnepuoABl. KEMOPHUICKHM,
OPIOBUKCKHH, CUTYPUHCKUN, TEBOHCKHNA, KAMCHHOYT OJIbHBINA, MEPMCKHM.

Me3zo30iickas 3pa ¥ €€ Mepuo/abl: TPHACOBBIH, IOPCKH, METOBOM.

Kaiinosolickas 3pa W €€ nNepuoabpl. MNAJCOr€HOBBINM, HEOTEHOBBIM,
AHTPOIIOT€HOBBIH.



XapakTepuCcTHKAa KJIMMara U TeOJIOTHYECKUX mpoiueccoB. OCHOBHBIE ATarbl
ABOJIIOLIMK PACTHTEIBHOTO M JKHBOTHOTO MHpa. ApoMopdo3bl Y pacTeHHH H
JKUBOTHBIX. [losiBJIcHHE, paclBET U BBIMUPAHKUE TPYIN )KHUBBIX OPraHHU3MOB.

Cuctema OpPraHMuYeCKOTO MHpa Kak OTpakeHHe HBOMOIMHA. (OCHOBHBIC
CHCTEMATHUYECKHE TPYIITbI OPraHHU3MOB.

DBOJTIONMS YETOBEKA. AHTPOIOJIOTHS KaK Hayka. Pa3BUTHE MPEACTaBICHHH O
MPOMCXOKAECHUH denoBeka. MeTtoabl u3ydeHus aHTponoreHe3a. (CxoacTtBa u
Paz/IMuUs YeJIOBEKA U KUBOTHbBIX. CHCTEMATHUECKOE MOJIOKEHHUE YeJIOBEKA.

JIBmkymue — cunbl  (pakTOpbl)  AHTPOIOrEeHE3a. Hacnencreennas
M3MEHUYMBOCTh M  €CTECTBEHHBbIM oTOOp. OOmEecTBeHHbIH 00pa3  KW3HH,
W3TOTOBJIEHHWE OPY/IMH TPY/Ja, MBIIIUICHHE, PEUb.

OCHOBHBIE CTaIMM W BETBH HBOJIIOIMH YEIOBEKA: aBCTPATIONMUTEKH, YemoBek
ymenbiid, Yemoexk mnpsaMoxonsainui, YenoBek HeaHaepTanbCckui, Yenosek
pasyMHbii. Haxonku HMCKOMaeMblX OCTaTKOB, BPEMsS CYIIECTBOBaHHSA, 00JACTh
pacnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pas JKM3HH, OpYIus.

UYenoseueckue pacbl.  OCHOBHbIE  OONbIIME  Pachl.  €BPOMEOUHAs
(eBpaswmiickasi),  HErpo-aBCTPAJIOWJHAS  (PKBATOPHAJIbHAS),  MOHTOJIOMJIHAS
(a3uarcko-amepukaHckasi).  UepTel  MPHUCIIOCOOJIEHHOCTH  MpeACTaBUTENEH
YEJIOBEYECKUX pac K YCIOBUAM CYIIECTBOBAHMA. EAMHCTBO 4YeNOBEYECKHUX pac.
Kputuka pacusma.

JdemoncTpanun:

[Toptpetsi: ®. Penu, JI. Ilactep, A. U. Onmapun, C. Mumnep, ['. Opu, Y.
JlapBuH.

Tabmumer 1 cxemul: «Bo3aukHoBenne CojHEYHOH cHCTEMBI», «Pa3BuTHE
opraHuueckoro mupa», «PacturenbHas KieTka», <« KHBOTHasA  KIeTKay,
«ITpokapuoTndeckas kineTka», «CoBpeMEHHash CHCTEMa OPraHMuYeCKOro MHUpay,
«CpaBHEHHE AHATOMMUYECKMX YEPT CTPOCHHUS 4YEJOBEKA M UETOBEKOOOPa3HBbIX
00e3bsiH», «OCHOBHBIE MeCTa NaJICOHTOJIOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOTO 4YelIoBeKay, «/lpeBHelmme moany, «/lpeBHue mommn», «llepBbie
COBpPEMEHHBIE TIOANY, «YemoBeueckue pacoly.

OO0opynoBaHHeE: myskn - «lIpoucxoxxneHne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKa, MUTEKAHTPOIA, HEaHAepTajblla, KPOMaHbOHIIA), CJICNKH WIIH
M300paKEHUS KAMCHHBIX OPYAMH NEpPBOOBITHOrO YelOBEKa (KaMHH-YOMIEPHI,
pybuna, ckpebna), reoxpoHojorHueckas Tadnauna, Koyuekums  «Dopmbl
COXPAHHOCTH MCKOTIAEMbIX KHUBOTHBIX U PACTECHUNY.

JlaGopaTopHbie U MpaKTHYECKHE PadoThI:

[Ipaktnueckas padora Ne 1. «3yueHne HCKOMAEMbIX OCTAaTKOB PACTEHHHA W
YKUBOTHBIX B KOJUIEKIIHAX).



DKCKypcHs «IBOJIOLMA OPraHMYecKoro MHpa Ha 3emiie» (B €CTeCTBEHHO-
HAy4YHbIH WM KpaeBeAUECKHH My3eil).

Tema 3. OpraHusmbl 1 OKpPY:KaKOLIAS Cpeaa.

DKOJIOTHA KaK HayKa. 3aJa4 U pa3aeibl SKOJOTUH. MeToabl SKOTOTHUECKUX
UCCIIE0BAHMH. DKOJIOrMUYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOMTaHMs OPraHWU3MOB: BOJIHAS, HA3€MHO-BO3AYILIHAs, MOYBEHHA,
BHYTPHOPraHU3MEHHas.

Dkonorudeckue ¢aktopel. Knaccudukanms skonorudeckux  (paxkTopos:
abuotnueckue, OMOTMYECKUE W AHTPONOTreHHbIC. JIeHCTBHE HKOJOTMUYECKHX
(pakTOpOB HA OpraHU3MBbI.

AbuoTrueckue (akTOPHI: CBET, TeMIEepaTypa, BIaKHOCTh. DOTOMEPHOIH3M.
[IpucnocoOnenus  OpraHu3MoOB K JCHCTBHIO  aO0MOTHUYECKHX  (haKTOPOB.
buonoruueckue puTMBI.

buotnueckune (pakropsi. Buaer OMOTHUECKHUX B3aUMOICHCTBHIA:
KOHKYPEHIIUS, XUIHUIECTBO, CUMOK03 U ero (opmel. [lapazuTusm, Kooneparus,
MyTyaJIi3M, KOMMEHCAJU3M (KBapTHPAHCTBO, HaXJIEOHMUECTBO). AMEHCAIN3M,
HEUTpanu3M. 3HAaueHHe OWOTHYECKHX B3aUMOJCWUCTBUMA M7 CYIIECTBOBAHUA
OpraHu3MOB B MPUPOIHBIX COOOIIECTBAX.

DKONMOTMYECKHE XapaKTePUCTHKM monyjaiud. OCHOBHBIE — TOKa3aTesH
MONYJISIIAK, YHUCICHHOCTh, TUIOTHOCTh, POJKJIAEMOCTh, CMEPTHOCTh, MPHPOCT,
mMurpauus. JJMHaMuKa YUCICHHOCTHU MONYJISLUUA U €€ PETyIsLus.

ldemoHcTpanum:

[Toptpersi: A. I'ymGonbar, K. @. Pynse, 3. ['ekkers.

Tabmuier 1 cxembl: Kapta «lIlpupoanbie 30HB 3emun», «Cpeabl oOMTaHUS
opranu3smoBy», «®Dotonepuoauzmy, «llomymsauum», «3aKOHOMEPHOCTH poOcCTa
YUCJICHHOCTHU MONYJIAIUA HHPY30puu-TyenbKu», « [ uiessie menu».

JlabopaTopHbie H NpaKTHUYECKHE PA0OTHI:

Jlaboparopnas padora Ne 3. «Mopdonornueckne 0COOEHHOCTH PACTCHHH W3
Pa3HbIX MECT OOMTAHHS.

Jlaboparopnas padora Ne 4. «BnusiHMe cBeTa HA POCT W PAa3BUTHE UEPEHKOB
KOJIeyca.

[TpakTrueckas pabora Ne 2. «[Toacuér MIOTHOCTH MOIMYJISALMUA pa3HbIX BHJIOB
PacTCHUIY.

Tema 4. CoobmecTBa M IKOJIOTHYECKHE CHCTEMBbI.

Coo0lwectBo opranu3moB — OuoueHo3. CTpyKTypsl OMOLIEHO3a: BMI0Basd,
NpoCTpaHCTBEHHasA, Tpoduueckas (muiiesas). Buasi-nomuHanTtel. CBs3u B
OHoLIEHO03E.

Dkonoruueckue cuctembl (dkocuctemsbl). Ilonarme o0 »kocucTeMe W
ouoreoneHoze. @OYHKIMOHAIBHBIE KOMMOHEHTBI AIKOCHCTEMBI. TPOAYLECHTHI,



KOHCYMEHTBI, PeAYLEHTbl. KPpyroBOpOT BELIECTB U MOTOK YHEPrHH B SKOCHCTEME.
Tpoduueckne (mummeBble) YPOBHH HSKOCHCTEMBI. [IWINEBBIE TIEMHA ¥ CETH.
OcHOBHBIE TIOKa3aTeIM 5SKOCHCTEMBI. OuoMacca, MPOAYKUHSA. ODKOJIOTHYECKHE
NUpamMUbl:  MPOAYKLMM, HYHUCICHHOCTH, Ouomaccel. CBOHCTBA JKOCHUCTEM:
YCTOMUYMBOCTB, camoperyJiauus, pazsutie. CyKueccus.

[TpupoaHbie 3KOCUCTEMBI. IKOCUCTEMBI O3EP U PEK. JKOCHUCTEMA XBOWHOIO
WIH [IHAPOKOJIUCTBEHHOTO Jieca.

AHTPOIOTEHHBIE  JKOCHUCTEMBI.  ATPO’KOCHCTEMBL.  YPOOIKOCUCTEMBL.
buonoruueckoe u X031HUCTBEHHOE 3HAYEHHE arPOIKOCUCTEM H YPOOIKOCHCTEM.

buopazHooOpaszue kak ¢akrtop ycToHuMBOCTH 3KOcHCTEM. CoXpaHEHHE
OMOJIOrHYECKOr0 pa3HooOpasus Ha 3emIie.

Yuenue B. U. Bepnaackoro o 6uocdepe. ['panuiibl, coctap u CTpyKTypa
onocdeprl. Kusoe Bemecteo u ero ¢yHkuuu. OcobenHocTu Ouocdepbl Kak
rnobanbHOM AKOcHCTeMBbl. J[MHAMUYecKoe paBHOBeCHMEe W OOparHas CBA3b B
ounocdepe.

KpyroBopotsl BemecTB H OHOr€OXMMHYECKHE IIMKIIBI 3JIEMEHTOB (yriaepona,
azora). 30HaNbHOCTh Onochepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBo B OHochepe 3eman. AHTPONOreHHbIE W3MEHEHHs B OHocdepe.
['noGanbHbIE SKOJIOTHYECKHE TPOOJIEMBI.

CocyiecTBoBaHue MIPUPOIBI 1%} YEJI0BEUECTRA. Coxpanenue
Omopa3zHoo0pa3us Kak OCHOBA ycToWuuBOCTH OHocdepsl. OCHOBA PalHOHAIBHOTO
YOPABICHHUA TMPUPOJHBIMH pecypcaMHM W HMX HCHOONb30oBaHue. JlocTuikeHus
OMOJIOTMH W OXPaHa MPHUPO/IBI.

JlemoHcTpaum:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. Y. BepHaackuii.

Tabmuuer 1 cxemsl: «[lumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«[Ipuponneie cooOmiectBay, «llemu nuUTaHUAY, «OKOJOTHUYECKAs NUPAMHAAY,
«buocdepa u yenosek», «IKOCHCTEMA MIMPOKOJIMCTBEHHOTO Jiecay, « DKOCHCTEMA
xBOWHOrO  Jeca», «buoneHos Bomoéma», «Arpouenos», «llpumepHbie
AHTPOIIOTCHHbIE  BO3ACHCTBUA Ha  npupoay», «BaxkHe#inue HMCTOYHUKH
3arps3HEHUsT BO3/lyXa W FPYHTOBBIX BOA», «[louBa — BakHelmas cocTaBisiomas
ounochepni», «Daktopsl aerpagaiuu nmousy, «llapaukoBeiii ApdexTy, «DakTopsl
PaaHOaKTUBHOTO 3arpsi3HeHus Ouocdeps», «O0mas crpykTtypa OHOChEpbI»,
«Pacnipoctpanenne xm3HM B Omocdepe», «O30HOBHIH dSkpaH Ouocheps»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopot azora B mpupoze».

OOopynoBanme: Mojaeb-anmIMkalusa « TunuuHbie OHOIIEHO3BI», TepOapuit
«PacTtutenbHbie cO00IIECTBaY, KOJUICKIIMH «broneHno3», « Bpeautenu BaxkHeHIIX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJABTYpP», TIep0apuu M  KOJJIEKUWH PpacTeHU u
KUBOTHBIX, MPUHAAJIEKAIINE K Pa3HBIM SKOJIOTMUECKUM TPyMIaM OJHOIO BHA,



Kpacnas xnmra Poccuiickoit ®enepanmu, H300pakeHHA OXPaHICMBIX BHIOB
paCTeHlfIﬁ H JKUBOTHBIX.



INIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHMA TIPOTPAMMBI  IIO
BUOJIOTMM HA  BA30BOM  VPOBHE  CPEJHEIO  OBHIEI'O
OBPA30BAHUA

CornacHo ®I'OC COQO, ycraHaBiuBalTcs TpeOOBaHUA K pe3yJibTaTaM
OCBOCHHMS  OOYYArOIIUMHCS  MPOrpaMM  cpeaHero  oOmero  o0pa3oBaHHMS:
JTMYHOCTHBIM, METANPEJIMETHBIM U MPEJIMETHBIM.

JIMUHOCTHBIE PE3VJ/IbTATBI

B cTpykType NMYHOCTHBIX pe3yJbTaTOB OCBOCHMS Tpeamera «buonorus»
BBIJICJICHBI CJICAYIOIIME COCTABJISIFOIIME. OCO3HAHHWE O0YYAIOUIMMUCT POCCUICKON
IPa¥AAHCKONW UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbBHOCTH
M CaMOONPEACJICHHIO, HaJIMUWe MOTHBALMM K  OOy4YeHHIO  OHOJIOTHH,
[IEJIEHANPAaBJIEHHOE PA3BUTHE BHYTPEHHHX YOEKIECHHWH JIMYHOCTH Ha OCHOBE
KITIOYEBBIX IIEHHOCTEH M MCTOPHYECKMX TpaAMIIMHA pa3BUTHA OHMOIOTHYECKOTO
3HaHWs, TOTOBHOCTh M CMOCOOHOCTH 00YUYAIONIMXCS PYKOBOACTBOBATHCS B CBOCH
NEATEIBHOCTH  [IEHHOCTHO-CMBICJIOBBIMHA  YCTAHOBKAMH, TPHUCYIIUMH CHUCTEME
Ononiornueckoro  o0Opa3oBaHMsA, HAJIMYME HKOJOTHYECKOrO MPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTh LIEIH U CTPOUTD JKM3HEHHBIE TJIaHBI.

JIMUHOCTHBIE pE3yJIbTaThl OCBOCHHS NpeaMmeTa «bHOJIOrus» JOCTHUTarTCS B
€IMHCTBE Y4eOHOM W BOCHHUTATEIBLHON JCATETBHOCTH B COOTBETCTBHHM C
TPAJAULMOHHBIMH POCCUUCKUMH COLIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JIYXOBHO-
HPAaBCTBEHHBIMH LIEHHOCTAMH, MPUHATBIMH B OOIIECTBE NMPpaBUJIaMH U HOPMaMH
NMOBEICHUA M CHOCOOCTBYIOT TMpOIECCcaM CaMOMO3HAHWA, CAMOBOCIUTAHHUA H
CaMOpa3BUTHA, PpPa3BUTUA BHYTPEHHEHW TO3MIMM JIMYHOCTH, MaTpUOTH3Ma,
YBAKCHUS K 3aKOHY W MPABOMOPSAKY, YECJIOBEKY TPyAa U CTAPLIEMY MOKOJICHHUIO,
B3aUMHOTO YBAXKECHHs, OCPEKHOTO OTHOWIEHHWS K KYJbTYPHOMY HaCleAHI) H
TpaAUuLMAM MHOTOHAUMOHANBLHOro Hapoaa Poccuiickon denepaumu, npupoae u
OKpYKaroIleH cpene.

JInmaHOCTHBIE pe3yJbTaThl OCBOeHMA yueOHoro mpeamera «buomorusa»
JOJKHBI OTpaXkaTh TOTOBHOCTh M CIMOCOOHOCTH 00y4YaroIMXxcsa pyKOBOACTBOBATHC
c(hopMHpPOBAHHOW BHYTPEHHEH MO3WIMEH JIMUHOCTH, CHCTEMOM IIEHHOCTHBIX
OpPMEHTAIlMi, TIO3MTHBHBIX  BHYTPEHHUX  YOEKICHHH, COOTBETCTBYIOIIHX
TPagUIIMOHHBIM IIEHHOCTSAM POCCHMCKOr0o OOIIeCTBA, paclIMPEHHE KU3HEHHOTO
OMBITA U OMNBITA JACATEIIBHOCTH B MPOLECCE PeaIi3allid OCHOBHBIX HaNpaBJIeHUH
BOCMHTATE/IbHOMN JIEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kaaHCKOro BOCNIUTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKAAHCKON MO3UIIMKA 00Y4al0IIerocs Kak akTHBHOTO

OTBETCTBEHHOTO 4JIEHA POCCHICKOTO 00IIECTBA;



OCO3HAHHE CBOMX KOHCTHTYLIIMOHHBIX TMpaB M 00S3aHHOCTEH, yBaKEHHE
3aKOHA W MPaBOIIOPAIKA,

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MAECATENBHOCTH NPH CO3/IaHUM
yueOHBIX MPOCKTOB, PEUICHWH Y4eOHBIX M MO3HABATENIbHBIX 3a7a4, BHITTOJTHECHHUH
OMOJIOTMUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TO3WLHUIO [0 OTHOLIEHUIO K
ABJICHUSAM COBPEMEHHOM KU3HHU U OOBACHATH €€

YMEHHUE YUHUTHIBaTh B CBOMX ACHCTBHAX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUSA JIOJCH C Pa3HbIMU YOCIKACHUAMHU, KYJIBTYPHBIMH IIEHHOCTAMHU U
COLMAJIBHBIM TTOJIOKEHHUEM

I'OTOBHOCTb K COTPYOAHHUUYCCTBY B IIPpOHECCC COBMCCTHOI'O BbIITOJIHEHHUA
y4eOHBIX, TO3HABATEIBHBIX M HCCIEA0BATEIbCKAX 3a0a4, YBaXKHUTEIIbHOTO
OTHOIIICHWS K MHEHHUIO OINMOHEHTOB NpH OOCYKIESHUH CIOPHBIX BOMPOCOB
OHMOJIOrHYECKOTO COACPIKAHMS,

TOTOBHOCTh K TYMAHHUTAPHOHN W BOJIOHTEPCKON JIEATEIIBHOCTH,

2) NaTPHOTHYECKOT 0 BOCTIMTAHHS:

cthopMUpPOBAHHOCTD POCCHUCKOM IpaKJIaHCKOM UICHTUYHOCTH,
NAaTPUOTU3MA, YBAKEHUA K CBOEMY HApPOJAY, YYBCTBA OTBETCTBEHHOCTH NEPEN
Poaunoli, ropmoctu 3a cBOM Kpai, cBow PoaumHy, CBOH A3BIK WU KYJIBTYpY,
IIPOIIIJIOE ¥ HACTOsALEe MHOTOHAIMOHAIBHOr0 Hapoaa Poccun;

[IEHHOCTHOE OTHOLIEHHWE K MPUPOJIHOMY HACTEIUIO U MAMATHUKAM TIPUPOJIbI,
NOCTHXKEHUAM POoCCHUM B HAYKE, MCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY AL,

CNOCOOHOCTh OIEHUBATh BKJIAJ POCCHMHUCKUX YUYEHBIX B CTAHOBJICHHE H
Pa3BHUTHEC 6I/IOJ'IOF](IPI, [IOHUMAaHHUA 3HAUCHHA 6l/lOJ10FI/‘lM B IIO3HAHHHKU 3aKOHOB
MIPUPO/IbI, B )KA3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

uaeiiHas y0eKIEHHOCTh, TOTOBHOCTh K CIY)KeHHIO W 3ammTe OTteuecTsa,
OTBETCTBEHHOCTb 3a €ro Cyan0y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUSA:

OCO3HAHME JIYXOBHBIX LEHHOCTEH POCCUMCKOrO HApoaa,

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSA, 3THUECKOTO MTOBEACHHUS;

CroCOOHOCTh OIIEHHUBATh CHUTYAllMI0 W MPHUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH,

OCO3HAHWE JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOHUMBOro Oyayuiero;

OTBETCTBEHHOE OTHOLLIEHHE K CBOMM POAMTENSM, CO3AaHUIO CEMBH HA OCHOBE
OCO3HAHHOIO MNPHHATHA LEHHOCTEH CEMEHHOM JKW3HM B COOTBETCTBHM C
TpaauuusamMu Hapoaos Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHUS:

ICTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOUAs 3CTETHKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPYECTBA, CNOPTA, TPYAa, OOIIECTBEHHBIX OTHOLUCHHIA;



MOHMMAaHHUE SMOLIMOHATIBHOTO BO3AEHCTBUA JKUBOM MPUPOIBI M €€ IIEHHOCTH,

FOTOBHOCTh K CaMOBBIPQJKCHHMIO B Pa3HBIX BHAAX MCKYCCTBA, CTPEMJICHME
NPOSBJIATH KAYECTBA TBOPUECKOM JTHUHOCTH,

S) ¢usuyeckoro BocnuTaHMs, (POPMHPOBAHHA KYJLTYPbI 310POBbS H
IMOLIMOHAJIBHOI0 0J1aronoJyums:

NMOHMMaHUE W peaju3alud 370poBOTO H Oe3omacHOro oOpasza KU3HH
(3mopoBOoe  TMWTaHWE, COONMIOACHME TUTMEHMYECKMX TIpaBMJI M HOPM,
cOaNaHCHPOBAHHBIA PEKUM 3aHATHH W OTABIXa, PeryisapHas (Qu3nyeckas
aKTUBHOCTB), OEPE)HOTO, OTBETCTBEHHOTO W KOMIMETEHTHOTO OTHOIICHHSA K
CcOOCTBEHHOMY (PH3MUECKOMY M TICHXHYECKOMY 310POBBIO;

NOHUMAHHWE IIEHHOCTH TPaBUJ HWHIWBHUAYAJBHOTO W  KOJUIEKTHBHOTO
0e30MacHOr0 MOBEICHNA B CUTYAIHAX, YTPOKAIONIHX 3M0POBBIO H JKU3HH JIIOACH;

OCO3HAHHME TIOCICACTBUH W HEMPHUATHA BPEAHBIX MPUBBIYEK (yMOTpeOIeHH
AJIKOTOJIs, HAPKOTHKOB, KYPEHHS ),

6) TPYA0BOro BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepPCTBa, TPYIAOIIO0HE;

TOTOBHOCTh K AKTUBHOM AEATEIBHOCTH TEXHOJIOTHYECKOW M COIMabHOU
HarpaBJIEeHHOCTH, CMOCOOHOCTh MHULIMUPOBATh, MJIAHUPOBATh M CAMOCTOSTEIBHO
BBITIOJTHATH TaKylO ACATEIEHOCTH;

MHTEpPEC K pasaudyHbiM cdepaM nmpodecCHOHANbHONH ACATEIBHOCTH, YMEHHE
coBepulaTh OCO3HAHHBIA BbHIOOP Oyaywed npodeccun M peanus30OBLIBATH
COOCTBEHHBIE JKU3HEHHBIE TIJTAHBI;

FOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHID W caM000pa30BaHHUIO Ha
MPOTSHKEHUH BCEH JKH3HHU,

7) 3K0JI0THYECKOr0 BOCIHUTAHHSI:

IKOJIOTHYECKH 1IEEC000pa3HOe OTHONMIEHUE K TPHUPOAE KakK HCTOYHUKY
HU3HU HA 3€MJIE, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIIEHHE YPOBHA HKOJOTHUECKON KYJIbTYPBI: MPHOOPETEHHUE OIbITa
IJIAHUPOBAHHUS TIOCTYMMKOB M OLEHKA MX BO3MOXHBIX TOCIAEACTBUM IS
OKPYIKarOIIEH Cpelsl;

OCO3HaHHWE TI00aTbHOTO XapaKTepa JKOJOTMUECKHX MpoOjaeM W myTed X
peLICHUA,

CMoCOOHOCTh HMCMOJIB30BaTh TMPHOOpETaeMble IPU HM3YUEHHHM OHOJIOTHH
3HAHMS W YMEHUS TMPH PEHICHUW TPOOJEM, CBA3AHHBIX C PaAlMOHAIbHBIM
NPUPOAOIIONB30BaHUEM  (COONMIOICHUE  MpPaBU  TMOBEACHUS B NPUPOJE,
HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHS B SKOCHCTEMAX, OXPaHy BHJIOB,
IKocucTeM, ornocdepsi);



aKTUBHOE HENpPUATHE JACHCTBMH, MOPHUHOCAIIMX BpEA  OKpYyKarolen
NPUPOJIHOM Cpejie, YMEHHE MPOTHO3MPOBATH HEOIArOMpPHUATHBIE KOJOTHYECKHE
NOCJIC/ICTBUS MPEANPUHUMAEMbBIX ACHCTBUNA U MPEAOTBPAIIATH HX;

HJIMYKE PA3BUTOTO HKOJIOTMUECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPBI,
OTBITA NEeATENBHOCTH HKOJIOTHUECKOH HaIpPaBJIE€HHOCTH, VMEHHS
PYKOBOJACTBOBAaTHCA MMM B IIO3HABATEIIbHOW, KOMMYHUKATHBHOW M COLIMATBHOMN
NPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHUYECKON AEATENBHOCTH SKOJOTHYECKON
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOT 0 MO3HAHUS:

c(hOpMHPOBAHHOCTE MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAyKU U OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOIO HAa JHMAJIOTE
KyJbTYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOET0 MECTA B MOIUKYJIBTYPHOM MHPE;

COBEPLLUECHCTBOBAHUE S3BIKOBOM W UWTATEIbCKOH KyJIBTYPBl KaK CpEeACTBa
B3aUMO/ICHCTBUSA MEXKIY JIFOJAbMHU U NIO3HAHUSA MUPA;

MOHMMaHHUEe crieurupUKd OHOJIOTMM KaK HayKH, OCO3HaHHsA €& POl B
(opMupOBaHUHM pPALMOHATBHOTO HAYYHOTO MBIIUICHHAS, CO3MaHHH LEIOCTHOTO
NPEACTABICHUS 00 OKPYXKAIOIEeM MHUpPE KaK O €IWHCTBE NPUPOJBI, YEJIOBEKa U
o0llecTBa, B MO3HAHWH TPHPOIHBIX 3aKOHOMEPHOCTEH W peleHWH Mpoliaem
COXpaHeHUs MPUPOJHOTO PaBHOBECHS,

yOEKAEHHOCTh B 3HAYUMOCTH OHOJIOTMHM Uil COBPEMEHHOH LMBHJIM3ALUU:
o0ecreueHnuss HOBOTO YPOBHS Pa3BUTHUA MEIHLIMHBI, CO3JaHUE MEPCIEKTHUBHBIX
OMOTEXHONOTHUM, CHOCOOHBIX  pellaTh  PeCypCHbIE  NPoOJIeMBl  pa3BUTHA
4eI0BEUECTBa, MOUCKA MyTEH BHIXOJA U3 INIO0ABbHBIX JKOJIOIHYECKHX MpodIeM U
obecrieueHust  nepexoJa K YCTOMUMBOMY  Pa3BUTHI),  PALUOHAIBHOMY
MCTIOJIb30BAHUIO TPHUPOJIHBIX PECYPCOB MU (POPMUPOBAHMIO HOBBIX CTaHIAPTOB
HU3HU;

3aUHTEPECOBAHHOCTh B TMOJYUYEHHH OWOJIOTHYECKUX 3HAHWUM B LEIAX
NOBBIIEHUA OOUIEH  KyJbTYPbl, €CTECTBEHHO-HAYYHOW TIPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIHOHAILHOM TPAMOTHOCTH O00ydYaroummxcs, GpopMupyemMoi
MPU U3YYEHHH OMOJIOTHM,

I[TOHUMAHHWE CYHIHOCTH MCTOHOB IMO3HAHHA, UCIIOJIb3YEMbBIX B CCTCCTBCHHBIX
HayKax, CHOCOOHOCTH HCIMOIb30BaTh MOJydYaeMble 3HAHUA /I aHalk3a H
OOBACHEHMS SBJICHUH OKPYIKAIOIIEr0O MHUPA M MPOUCXOJAIIMX B HEM M3MEHEHHWH,
yMEHHE Jies1aTh OOOCHOBAHHBIE 3aKIIIOUEHMSI HA OCHOBE HAyuyHbIX (DAaKTOB M
MMEIOLUXCS JAHHBIX € LIEJIBIO MTOIYYE€HHUS JOCTOBEPHBIX BbIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO MCMOJb30BaTh OMOJOTMYECKHE 3HAHMS JUIs
PEUICHHA l'[pO6J'l€M B PCAJIbHLIX }KU3HCHHLIX CHTYallHAX,

OCO3HAHHWE LIEHHOCTU HAY4YHOH [eATENbHOCTH, FOTOBHOCTb OCYLIECTBIISTH
MIPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHAUBUAYAJIBHO H B TPYIIIIE;



TOTOBHOCTH M CHOCOOHOCTH K  HEMPEPBIBHOMY  00pa3oBaHWI0O H
camM000pa30BaHUIO0, K AKTUBHOMY TMOJYUYECHHIO HOBBIX 3HAHMM MO OWMOJOTHH B
COOTBETCTBHH C KU3HCHHBIMH MOTPEOHOCTIMMU.

METAIIPEJMETHBIE PE3VJIbTATbBI

MeTtanpeaMeTHBIE Pe3yJbTaThl OCBOCHUS yueOHOro mpeamera «buomorusa»
BKJTIOYAIOT; 3HAuUuMMBbIC 18 (OPMHpPOBAHMS MHUPOBO33PEHUS  00YHaAIOIMXCS
MEKAUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIMICHAYYHBIC MOHATHA, OTPAXKAIOIINE
LEJIOCTHOCTh HAYYHOM KapTHHBI MHPAa W Ccneuu(uKy METON0B TO3HAHUS,
UCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, IHEPIHs, SABJICHUE, MPOLECC,
CHCTeMa, HAyuHBIH (haKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOPHS,
WCCTIeIOBaHNe,  HAOMIOACHWE,  M3MEPEHHME,  AKCIEPUMEHT W APYruX),
yHUBEpCaJlbHbIC y4eOHbIC JCHCTBHMA (MO3HABATEJIbHBIC, KOMMYHHKATHBHbBIC,
PETYJISITUBHBIE), o0ecneunBaroIMe (hopMHpOBaHUE (PYHKIIMOHATLHOM
rPaMOTHOCTH M COLMAJIbHOH KOMMNETCHIMHM OOYYalolMXCs, CHOCOOHOCTH
o0yuaromuxest UCIOJIB30BATh OCBOCHHBIE MEKAUCIMIUTMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHbIE YyueOHbIE JCHCTBUS B
[IO3HABATEILHOW M COLMAIIbHOM MPAKTHKE.

MeranpeameTHble Pe3ybTaThl OCBOSHHMSI MPOrpaMMmbl CpeIHEro o0uero
00pa3zoBaHMs JOJKHBI OTPAXkKAaTh:

OgBJaageHne YHHBEpPCAJIbHBIMH Y4eOHbIMU MO3HABATE/ILHBIMU
NeHCTBUAMM:

1) 6azoBblIe JJorHyYecKre eiicTBUSI:

CaMOCTOATEIbHO  (popMynupoBaTh W aKTyallM3upOBaTh  MPoOOJIEMY,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh TMPH OCBOCHHHM 3HAHWM TPHUEMBI JIOTUYECKOTO MBILUICHHUS
(aHanm3a, cHHTE3a, CpaBHEHUS, Kilaccu(ukamu, 0000IMeHns), paCKPHIBATh CMBICIT
OMOJIOTUUECKUX TOHATUM (BBLOCNATh MX XapaKTepHbIE NMPHU3HAKH, YCTaHABIMWBATh
CBSI3H C IPYTHMH TIOHSITHIMH ),

OTPeACNIATh LEIH ACATETbHOCTH, 33JlaBas NapaMeTpbl W KPUTEPUH MX
JOCTHKEHUSA, COOTHOCUTD PE3YJIbTATHI ACATEIbHOCTH € ITOCTABJICHHBIMH LIEISAMHU;

HCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHA UIS OOBACHEHUA (PAKTOB W SBJICHHI
KUBOM TIPUPOJIBI;

CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBISBIISITH 3AKOHOMEPHOCTH W NPOTUBOPEYMS B PACCMATPHUBAEMbIX
SABJICHHSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKTHOUEHHUS,

PUMEHSATh CXEMHO-MOJE/IbHbIE cpeacTBa IS [PEACTaBJICHUS
CYIIECTBEHHBIX CBS3€M W OTHOILIEHHUH B M3yuaeMbIX OHOJIOTHUECKHX OOBEKTax, a



TAaK)KE  TMPOTUBOPEYMH  Pa3HOrO0  poOJa,  BBIABICHHBIX B Pa3IMUHBIX
WH(pOPMAITMOHHBIX HCTOYHHKAX;

paspabarbiBaTh MJIaH pelIeHUs MpodieMbl ¢ YYETOM aHalu3a MMEIOLUXCs
MaTepPHAJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBHI B ICATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEIAM, OLICHUBATh PUCKH MOCIEACTBUI N€ATEIbHOCTH,

KOOPJIMHUPOBaTh M  BHIMOJHATE palOTy B YCIOBHUAX  PEAIbHOIO,
BUPTYaJbHOIO0 U KOMOMHUPOBAHHOTO B3aUMOACHCTRHS;

Pa3BUBATh KPEATUBHOE MBIIIICHUE TIPH PEIICHUH JKM3HEHHBIX TPOOJIEM.

2) 6a30BbIE HCCJIEI0BATEILCKHE TeICTBHS:

BJIAJETh HABBIKAMHU Y4€OHO-UCCIIeIOBATEIbCKOM U TTPOSKTHOM EeATEIBHOCTH,
HAaBBIKAMHM  paspenieHus  npodieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METOAOB PEIICHUA MPAKTUUECKUX 3a1a4, MPUMEHEHHUIO
PaA3IMUHBIX METOAOB NMO3HAHMS;

UCIOJIb30BaTh PA3JIMUHBIE BHJIBI JICATEJIBHOCTH [0 MOJIYUYEHHIO HOBOIO
3HAHHWSA, €ro HMHTEpPNpETalru, MPeoOpa30BaHUID M TPUMEHEHHI0 B YUYeOHBIX
CUTYyaIUAX, B TOM YHKCJIE MPH CO3aHUM YUeOHBIX M COIIMAIBHBIX MPOEKTOB,

(hopMUpOBaTh HAYUHbIH THUIT MBILICHUS, BJIaJIETh HAYUHOM TEPMHHOJIOTHENA,
K/TIOUE€BBIMHU MOHATHUAMU U METOIAMH;

cTaBUTh M (opMymupoBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOM
NEATECILHOCTH U JKU3HECHHBIX CUTYalUAX;

BBISIBJIATb [PUYUHHO-CIICACTBEHHBIE CBSA3M M AKTYAJIM3UPOBATHL 33/4ady,
BBIJIBUTATh THIOTE3Y €€ PELICHWs, HAXOJWTh APTYMEHTHI I JOKA3aTEIbCTBA
CBOUX YTBEPKICHUHN, 3aaBaTh TapaMETPbl U KDUTEPUU PEILICHHUS,

aHATM3UPOBATh TMOJYYEHHBIE B XOJA€ PEIICHWSA 3aJayd  pe3yJbTarThl,
KPUTHYECKH OIICHHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHECHHUE B HOBBIX
YCIOBHSX;

JlaBaTh OLICHKY HOBBIM CHTYaLMsIM, OLIEHUBATh IPHOOPETEHHBIM OITBIT;

OCYIIECTRIIATh IIeJICHANPABICHHBIH TMMOUCK TEepeHoca CPEACTB M CIOCOOOB
NeHCTBHA B MPOQ)eCCHOHAIBHYIO CPey;

YMETh MEPEHOCUTh 3HAHWA B MO3HABATEIbHYIO W MPAKTHYECKYIO 001acTH
KU3ZHEACATETIbHOCTH,

YMETh MHTErPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIaCTeH;

BbIJIBUT'ATh HOBBIC HACH, IMpCAjiaraTb OPUTHHAJIbHBIC IMOAXOHAbl H PCIICHHA,
CTaBUTH TIPOOJIEMBI U 332U, ONMYCKAIOIIUE aTbTEPHATUBHBIEC PEIISHUS.

3) padora ¢ uHopmaumueii:

OPHUEHTHPOBATHCS B PA3THYHBIX UCTOYHHKAX HH(pOPMAIHH (TeKCTe Y4eOHOTO
nocoOusA, HAYYHO-TIONMYJSIPHOH JIUTEpPAType, OHOJIOTMYECKMX CJIOBApPAX U
CIIpaBOYHHKAX, KOMMBIOTEPHBIX 0azax AaHHbIX, B MHTepHeTe), aHalIM3upOBaTh



UH(POPMALUIO PA3TUYHBIX BUJOB U (DOPM MPEICTaBICHUS, KPUTHUECKU OLICHUBATh
€€ JIOCTOBEPHOCTh U HENPOTHBOPEUHUBOCTD;,

(GhopMyITHPOBATH 3aMPOCH W MPUMEHSATH PA3IMUHBIE METOMBI TIPH TIOUCKE H
otOope Omomorudecko#t wHbOpMaIH, HEOOXOIUMOM JUIS BBHITIOJTHEHHS y4eOHBIX
3a4a4,

npuoOpeTaTh ONBIT MCHONBb30BAHUS HH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KyJIbTYPY aKTUBHOTO MCIIOIB30BAHUA PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITETLHO ~ BBIOMpPATh  ONTUMAJIBHYK)  (OPMY  MPEACTABICHUS
ouonorunueckoit nHpopmarmu (cxeMbl, rpaduKu, AUArPaMMBbI, TaOJIUIIbI, PUCYHKH
U IPYyroe);

MCMONb30BaTh HAY4YHBIH A3BIK B KayecTBe cpeAcTBa mnpu pabote ¢
Ouonoruueckoil MHMOpMaMed: NPUMEHATH XUMHUYeckHe, (HU3UUECKHEe U
MaTeMaTHYECKUE 3HAKU U CHUMBOJIbL, (hopMysibl, adOpeBHATypy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MPeoOpa3oBbiBaTh  3HAKOBO-CHMMBOJIMUECKHE  CPE/ICTBA
HATJISITHOCTH,

BIIAJCTh ~ HABBIKAMH  PACMO3HABAHMA W 3alIATHl  WHGOPMAINH,
WH(POPMAIHOHHOH 0€3011aCHOCTH JIMYHOCTH.

OBiaieHHe YHHBEPCAJILHBIMUA KOMMYHHKATUBHBIMH JAeHCTBHSIMH:

1) oOmenue:

OCYILIECTBIIATH KOMMYHHMKAIIMK BO BCeX cepax KW3HH, aKTHBHO Y4acTBOBAThH
B JIMAJIOTE€ WJIM JUCKYCCHH MO CYLIECTBY OOCYKIaeMol TeMbl (yMEHHE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXKACHHS OTHOCHUTEIBHO BBHITIOJIHEHHS MpeiiaraeMoi
3aJa4M, YYUTHIBATh MHTEPECHl M COTJaCOBAHHOCTh MO3WUIUN JPYTMX YYAaCTHUKOB
JManora WM TMCKYCCHH);

pacrio3HaBaTh HeBepOalibHble CcpeacTBa OOIIEHHS, TOHUMATh 3HAUYCHHE
COLMAITBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHWS KOH(MDIMKTHBIX CHTYaITH,
YMETh CMSATYaTh KOH()IMKTHI U BECTH MEPETOBOPHI;

BJIQJIETh PA3JIMUHBIMKU CrOco0aMu OOIIEHHUS U B3aMMOACHCTBMS, MOHUMATh
HAMEPEHHUs APYTUX JIIOJIEH, MPOSABIIATh YBAKUTEIIBHOE OTHOIIEHHE K COOECEeTHUKY
M B KOPPEKTHOH hopme (GOpMYyJITMPOBaTh CBOU BO3PAXKEHHS,

pPa3BEPHYTO M JIOTMUHO HW3JIaraTh CBOKO TOUKY 3PEHHUS C MCIIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB.

2) coBMecTHas AeSITEJIbHOCTD:

NOHMMATh M HCIOJIB30BATh NMPEUMYILECTBA KOMAHJHON M MHAMBHAYAIbHOM
padoThI NMPH pelIECHUH OMOJIOTHUECKON MPo0sieMbl, 00OCHOBBIBATh HEOO XOUMOCTh
MPUMEHEHHS IPYIIIOBBIX (JOPM B3aUMOACHCTBUS NP PELICHUH yueOHOM 3a1auu;

BpIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEHCTBUI € y4€TOM OOIMIMX
WHTEPECOB M BOBMOXHOCTEH KaX/I0T0 YjeHa KOJIICKTHBA,



OpUHUMATh LM COBMECTHOW  ACATENBHOCTH, OPraHu30BBIBaTH M
KOOPAMHUPOBATh JACHCTBUA MO €€ MOCTHIKCHHIO: COCTAaBJATb IUIaH JCHCTBHIA,
pacnpenensaTh Pojd ¢ YY4ETOM MHEHHMH YYaCTHHKOB, OOCYXIaTh Pe3yJIbTaThl
COBMECTHOI padoThI;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa M Ka)XKIOTO YYACTHUKA KOMAaHIbI B
001mIMii pe3ynbTaT mo pa3paboTaHHBIM KPUTEPHAM,

npeiaraTtb HOBBIE TNPOEKTHI, OLECHUBAaTh HJAEH C TMO3MLUMHM HOBM3HBI,
OPHUTHHANBHOCTH, MPAKTHYECKOH 3HAYUMOCTH;

OCYUICCTBJISITh  MO3UTHUBHOE CTPATETHYECKOE TMMOBEJACHUE B PA3IMUHbBIX
CUTYALHAX, POSABJIATH TBOPUECTBO U BOOOpakeHHE, ObITh HHULIHATHBHBIM.

OgBJ1aieHNe YHHBEPCAJIbHBIMH PeryJisiTHBHBIMH J1€iiCTBUSIMH:

1) camoopranuzauusi:

MCIIONb30BaTh OMOJOTMYECKHWE 3HAHWA /A BBIABICHHUSA MpodnemM M HUX
PELIEHUS B KHU3HEHHBIX W YUeOHBIX CUTYaALHsIX;

BbIOMpaTh HAa OCHOBE OWOJIOTMYECKMX 3HAHWH LIEJIEBblE M CMBICIIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIMKAaX MO OTHOIIEHHUIO K KMUBOH MPHPOAE,
CBOEMY 3I0POBBIO H 3J0POBBIO OKPY KAIOIIHX

CaMOCTOSITEJIbHO OCYIUECTBIIATH MMO3HABATEJIBHYIO JEATEIbHOCTD, BBISBIIATH
npoOJIeMBbl, CTaBUTh B (DOPMYIMPOBATh COOCTBEHHBIC 33aJa4l B 00pa30BaTEIbHOM
ACATCIIBHOCTH H JKM3HCHHBIX CHTYAllUAX,

CaMOCTOATEJILHO  COCTABJISITh  IJIAH  PEIICHMS TpoOneMbl € Yy4ETOM
UMEIOLIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATOUTEHHH,

JIABAaTh OLIEHKY HOBBIM CHTYALIMIM;

pacIIMpATh PaMKH Y4eOHOTO MIPEAMETA Ha OCHOBE JIMUHBIX MPEANOUTEHUI;

JenaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pellIeHHE,;

OLICHUBATL NPUOOPETEHHBIH OMBIT,

CrocoOCTBOBATh (POPMHUPOBAHWIO W MPOSIBICHHID I[MHPOKOH JPYIWIIHMH B
pasHbIX 00JacTAX 3HAHWH, MOCTOSIHHO TOBBIIATH CBOM 00pa3oBaTENIbHBIN M
KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTYallMAM, BHOCHTL KOPPCKTHBBI B HCATCIIBHOCTD,
OIIEHMUBATh COOTBETCTBUE PE3YJILTATOB LIETAM;

BIQJACTh  HABBIKAMM  TO3HABATEJIbHOW  pediaeKCcHMM  KaKk  OCO3HaHMSA
COBEPUIAEMbIX JCHCTBHH M MBICIMTEIBHBIX TPOLIECCOB, WX PE3YJbTATOB H
OCHOBAHMH, WCMOJIb30BATh MPHEMBI pedIeKCHH U OLEHKH CHTYalluH, BbIOOpA
BEPHOT'O PELLICHHUS;

YMETh OILICHWBATh PHUCKHM W CBOEBPEMEHHO NPHUHUMATh PELICHUA MO0 HUX
CHUIKEHHMIO;



NPUHAMATL MOTHBBI W APryMEHTHl JPYrUX TIPA aHajlu3€ PeE3yJIbTaToB
NEATEIILHOCTH,

3) npuHsiTHE Ceds ¥ APYTrHX:

NPUHUMATH Ce0s1, TOHUMAas CBOH HEJIOCTATKHM M JOCTOWHCTBA,

NPUHAMATh MOTHBBI W APryMEHTHl [APYTUX TPH aHAJIW3€ Pe3yIbTaToOB
NEATEIBHOCTH,

NpU3HaBaTh CBOE MPaBO M MPaBO JAPYrHMX HA OIIHOKH,

pa3BUBaTh CMOCOOHOCTH TOHUMATh MHUP C MO3UIMK IPYTOr0 YEJTOBEKA.

INNPEAMETHBIE PE3VJIbTATbBI

ITpenmernbie pesynabtarthl ocBoeHus nporpammbel COO no Ouosioruu Ha
0a30BOM YPOBHE BKIIIOUYAIOT CrielM(puIecKue Ui yaeOHOro npeamera «buomorus»
Hay4YHbI€ 3HAHHUS, YMEHHUS U CrOCOObI JCHCTBHI 1O OCBOSHHIO, HHTEPNPETALHH H
npeoOpa30BaHUIO 3HAHHH, BUIBI ACATENIBHOCTH MO MOJYUYEHHUIO HOBOTO 3HAHWSA H
NPUMEHEHUIO 3HAHWH B Pa3MUHBIX yueOHBIX CHTYyalHsAX, a TaKiK€ B PEATbHBIX
KM3HEHHBIX CHTYaLMsX, CBA3aHHbIX ¢ Ouosiorueil. B mporpamme npeameTHbie
pe3yabTaThl IPEICTABICHBI IO TOJaM 00yUYeHHS.

[IpeameTHbie pe3ynbTaThl OCBOCHHs yueOHOro npeamera «buonorus» ¢ 10
Knacce JOMKHBI OTPakKarh:

c(hOpMHUPOBAHHOCTb 3HAHWH O MECTE W POJIM OHOIOTHH B CHCTEME HAY4HOTO
3HAHWS ECTECTBCHHBIX HAayK, B (DOPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOM KapTHHbI MHPA M HAYYHOTO MHPOBO33PEHMS, O BKJIAQ/J€ POCCHHCKHX W
3apyOeKHBIX yUEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (DYHKUHMOHAIBHOM
I'PaMOTHOCTH UY€JIOBEKA JUISl PELLICHUS JKU3HEHHBIX 33/1a4;

YMEHHE pacKpbiBaTh coAepKaHHE OMONOTHYECKUX TEPMHUHOB M TIOHATHIA:
KM3Hb, KJIE€TKa, OpranMsMm, MeraboausM (0OMEH BEHIECTB M TMpEeBpallicHHe
JHEPruM), rOMEOCTas (CaMoperyJssius), YPOBHEBAs OPraHU3alivs KUBBIX CUCTEM,
CaMOBOCHPOU3BEAEHHUE (PEMPOAYKIIMS ), HACJIEACTBEHHOCTh, U3MEHUHUBOCTD, POCT U
pa3BUTHE;

yMEHHE H3JIaraTh OWOJIOTHUECKHEe TeopuH (KJIETOUHAs, XPOMOCOMHas,
MYyTallMOHHAsI, LEHTPaJIbHAass J0rMa MOJIeKyJIsapHOW Owuosoruun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) v yueHus (0 LEHTpaX MHOrooOpas3us U
NPOUCXOXKIEHUA KyJIbTypHbIX pacteHuii H. M. BaBuioa), onpenensars rpaHuilbl
UX MPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHHE BJIaJIETh METOJJAMH HAYYHOTO MO3HAHMS B OMOJIOTHH: HAOIIOICHHE H
OTIMCAHHWE JKHUBBIX CHCTEM, IPOLIECCOB M SIBJICHWH, OpPraHW3alMs W TPOBEICHHE
OMOJIOTHYECKOTO  SKCIEPUMEHTA,  BBIABHIXKEHHE  THIIOTE3bl,  BBISBJICHUE
3aBUCHUMOCTH MEXKIY HCCIeAYyeMbIMH BEJIMYMHAMH, OOBACHEHHE TMOJYyUEHHBIX



PE3y/IbTaTOB, MCIMOJNB30BAHHBIX HAYYHBIX MOHATHHA, TCOPHH M 3aKOHOB, YMEHHE
JIeNnaTh BHIBOBI HA OCHOBAHUH TMOJYUYEHHBIX PE3YJIbTATOR,;

YMEHHUE BBIJEATH CYILICCTBEHHBIC MPU3HAKK BUPYCOB, KJICTOK MPOKAPHOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
NpOIIeCCOB. OOMEHA BEIIECTB W IMPEBPAICHUA YHEPTHH B KJIeTKe, (JOTOCHHTE3a,
TUTACTHUECKOTO W HYHEpreThuueckoro oOMeHa, XeMOCHHTEe3a, MHTO3a, Mehosa,
OTUIOAOTBOPEHHUA, PA3MHOKEHWA, WHIWBHUIYaAJbHOTO Ppa3BUTHA  OpraHu3Ma
(oHTOTEHE3);

YMEHHUE TPUMEHATH MOJYUYCHHbIE 3HAHMS Il OOBICHEHUSI OMOJIOrMUECKUX
MPOLIECCOB U ABJICHWH, AJI TMPUHATHA MPAKTHUECKUX PEIICHHWH B IMOBCEIHEBHOMU
KU3HA C LEeNbl0 olecreueHuss O€30MacHOCTH CBOETO 340POBbA M 300POBBA
OKPY/KaIOIMX JIFOAeH, COOMOISHHS HOPM TPaMOTHOTO TIOBECHUSA B OKPYIKaIOIIEH
NPUPOAHON cpeae, MOHMMaHWe HEOOXOAMMOCTH HCIMONb30BAHUA AOCTHKCHUM
COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHA JUtst PaLMOHAIBHOTO
MPUPOI0TOJIb30BAHUA,

YMEHHE pellaTh »>JIEMEHTApHbIE TEHETHUYECKHE 3a/laud Ha MOHO- H
IUTHOPUIHOE CKPELIMBAHUE, CLEMJIEHHOE HAC/IeI0BAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUA Ul MPEACKA3aHUA HACIEAOBAHMS TMPH3HAKOB Y
OpPraHU3MOB;

YMEHHE BBITIOJHATE JIa0OpaTOpHbIE W MpPakTHYeCKHe padoThl, COOMIOIATh
npaBuia npu padote ¢ yueOHbIM U 1Ta00paTOPHBIM 000PYA0OBaHHEM;

YMEHHE KPUTHUSCKH OIEHHBATh W HHTEPIPETHPOBATH HHOOPMAIHIO
OMOJNIOTHYECKOTO  COACp)KaHWA, BKIIOYAIOIIYKD TICEBJOHAYYHBIC 3HAHHMA W3
Pa3THYHBIX MCTOYHUKOB (CPEACTBA MAacCOBOM MH(OPMALIMH, HAYUHO-TTONYJIAPHBIE
MaTepUasibl), STHUYECKHUE aCIMEKThl COBPEMEHHBIX HWCCIEAOBAaHWH B OWOJIOTHH,
MEIUIUHE, OMOTEXHOJOTHH,

YMEHHE CO03/1aBaThb COOCTBEHHbIE THCHMEHHBIE W YCTHBIE COOOILCHHA,
00001as OMOIOrHYECKYI0 MH(POPMAIIMIO W3 HECKOJbKUX MCTOUHMKOB, FPAMOTHO
WCIIOJIB30BAaTh OHATHIHBIN arrmapaT OHOJIOTHH.

[IpenmeTHbie pe3ynbTaThl OCBOCHHs yueOHOro mpeamera «buonorus» € 11
Kacce NONKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCTH 3HAHUIA O MECTE U POJIM OHOJIOTHUU B CUCTEME HAYYHOTO
3HAHHMS €CTECTBCHHBIX HayK, B (DOPMHPOBAHHWM COBPEMEHHOW €CTECTBEHHO-
HAy4YHOH KapTHHBI MHpPAa M HAy4YHOrO MHPOBO33PEHHS, O BKIIAJE€ POCCHHCKHX H
3apyOekKHBIX yUYEHBIX-OMOJIOTOB B Pa3BUTHE OMONOTHH, (YHKIHMOHATBHOU
IrPaMOTHOCTH U€JIOBEKA JUIS PELIEHHUs dKHU3HEHHBIX 3a1a4;

YMEHHE PacKpbIBaTh COACPKAHHE OWOJIOTHUECKHX TEPMHHOB M TOHATHH:
BU/[, TTONYJIALMS, TeHO(OH I, IBOMOLMSA, ABHKYIIHE CHIIBI ((PaKTOPBI) IBOJIIOLNH,
NPUCTIOCOOJIEHHOCTh OPraHW3MOB, BHI000pA30BaHHME, SKOJOTHUYECKHE (DAKTOPHI,



JKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, DPEAYIEHTHI, LEMA  IUTaHHS,
IKOJIOTHYECKAs MUpaMuIa, OMoreoneHos, onochepa;

YMEHHE H3j1aratb OMOJOTHYECKHE TEOPUU (PBONIOLMOHHAS Teopus Y.
JlapBuHa, CHHTETHUECKasi TEOPHs HBOJIOLUMH), 3aKOHBI H 3aKOHOMEPHOCTH
(3apoxpimieBoro cxoacrsa K. M. Bbopa, uepenoBanus INaBHBIX HAMNpaBlICHUNA U
nyted ssomormu A. H. CeseprioBa, yuenusa o omocdepe B. M. Bepuaackoro),
OIIPCAC/IATL rpaHullbl KX MIPUMCHHMOCTH K KMBBIM CHCTCMaM,

YMEHHE BJIaJICTh METOJJAMH HAYYHOTO MO3HAHMA B OMOJIOTHH: HAOOJACHHE U
OMHMCAHHE JKHBBIX CHCTEM, IMPOLECCOB W SIBJICHHWH, OPraHW3alMs W TPOBEJICHHE
OMOJIOTMUECKOTO  SKCIEPUMEHTA,  BBIIBM)KCHHE  THUIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEKAY MCCICAYEMBIMH BEJIWYMHAMH, OOBACHEHHE TOIYYSHHBIX
PE3yJIbTaTOB, WCIONb30BAHHBIX HAYUYHBIX TOHATHH, TEOPHUH W 3aKOHOB, YMEHHE
ACNaTh BEIBOJABI HA OCHOBAHHWH MOJYUYCHHLIX PC3YJILTATOB,

YMEHHE BBIACIATh CYILIECTBEHHBbIE TIPU3HAKH CTPOEHUs OHOJIOTHUECKHX
OOBEKTOB. BHJOB, [MOMYJISALHK, TMPOAYLIEHTOB, KOHCYMEHTOB, PEIYLECHTOB,
OMOTeOIeHO30B M JKOCHUCTEM, OCOOEHHOCTHM TMPOIECCOB. HACJIEACTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOr0 0TOOpa, BHA000pa3oBaHHsA, MPHUCIOCOOICHHOCTH
OpraHM3MoB, ACHCTBHS SKOJIOTHYECKHX (PaKTOPOB Ha OpraHu3Mbl, MEpeHoca
BEIICCTB M TMOTOKA HSHEPrHM B HKOCHCTEMAX, AHTPOMOrEHHBIX HW3MCHCHHWH B
IKOCHCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB W OMOM€OXHMHYECKHX
UKJIOB B Ouocdepe;

YMEHHE TMPUMEHATHh TMOJIYUCHHBIE 3HAHHWS JJisi OOBACHEHHS OHMOJIOTHUYECKHX
MPOLECCOB U SABJICHUN, JUIA NPUHATHA NMPAKTHYECKHUX PELICHUM B MOBCEIHEBHOM
KW3HH C LeJbl0 olecredeHus: 0Oe30MacHOCTH CBOEro 3/0POBbS M 310POBbSA
OKPY KarOLIHX JIFOJCH, COOOIEHH HOPM T'PaMOTHOTO TIOBEACHHUA B OKPYKartOIIeH
NPUPOJHON cpene, MOHUMaHHE HEOOXOAUMOCTH HCIOIb30BAHUS JTOCTHIKCHHM
COBPEMEHHOM OMOJOTUM AJIA PallMOHATIBHOTO PUPOI0OTOIb30BAHUS;

YMEHHE PeIIaTh IEMEHTAPHBIC OMOJIOrMUECKUE 3aa4M, COCTABJIATH CXEMBI
MEPEHOCA BEIIECTB U YHEPTHH B YKOCHCTEMAX (LIETTH MUTAHMS );

YMEHHE BBIMOJIHATh J1a0OpaTOpPHbIE M MNPaKTHYECKHE PadOThl, coOJIoaaTh
npaBuJia Mpu padoTe ¢ y4eOHbIM U JJaDOpaTOPHBIM 000PYAOBAHHUEM,

YyMEHHE KPUTHYECKH OIIEHWBAaTh W HMHTEPIPETHPOBATE HHGPOPMALHIO
OMOJIOTMUECKOTO  COACPKAHMSA, BKIIOUYAIONIYID TICEBAOHAYUHBIC 3HAHWA W3
Pa3IMYHbIX UCTOYHHUKOB (CPEACTBA MAacCOBOM MH(MOPMALIMKM, HAYYHO-MOMYJISIPHbIE
MaTtepuanbl),  paccMarpuBarh  I00AIbHBIE  JKOJIOrMUECKHE  MpoOiaeMbl
COBPEMEHHOCTH, (POPMHPOBATH 1O OTHOLIEHHIO K HUM COOCTBEHHYIO MO3HIHIO,

YMCHHEC CO31aBaTb CO6CTB6HHbIe IMUCbMCHHBIC H YCTHBIC COOGLL[@HHH,
00001mas OMOJOTHYECKYI0 MH(pOpPMAIMI0 M3 HECKOJBKMX HCTOYHHKOB, TPAMOTHO
MCIIONIB30BaTh MOHATHIHBIN anmapaT OHOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacos DNIeKTPOHHBIE
HaumeHnoBaHue pa3aeoB H TeM uuppoBbIC
Ne n/n P Kontpoabubie | IIpakTuueckue (mupp )
NpOrpaMmsl Bcero o0pa3zoBaTe/bHBIE
padoTsI paboTsl
pecypcsl
bubmuoreka LHOK
1 b 2 0.5
HOJIOTIL Kax HayKa httos://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI M UX OpraHH3aLus 1 buGmorexa LOK
P H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTAaB M CTPOEHHE KIIETKH 8 1 bubmnorexa LIOK
P https://m.edsoo.ru/7f41¢292
Budmuorexa 1HOK
4 KusHeneaTenbHOCTh KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHoOKeHHe U MHOUBUYAJILHOE PA3BUTHE 5 1 bubnuorexa LIOK
OPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh 1 H3MEHYHBOCTh 8 15 butmuoreka [IOK
OpraHM3MOB ‘ https://m.edsoo.ru/7f41¢292
7 Cenexuust opranu3moB, OCHOBbI 3 Budtmuoreka ITOK
OMOTEXHOJOIHMH httos://m.edsoo.ru/7f41¢292
bubmuoreka 1TOK
8 P 1
C3CPBHOC Bpems httos://m.edsoo.ru/7f41¢292
OBIIEE KOJIMUECTBO HACOB I10 ITPOTPAMME 34 0 4




11 KIIACC

KoanvecTBo yacos DIeKTPOHHBIE
HaunmMmeHnoBaHHe Pa3aesioB H TeM uudposbIe
Ne n/m pasa Kontpoabusie | IlpakTiHueckue (zmpp )
NMporpamMMbl Bcero o0paszoBaTe/ibHbIE
padoThI padoThbI
pecypcel
Bubtmorexa [TOK
1 9 1
SBomonuUOHHas Gronork https://m.edsoo.ru/7f4 1cc74
5 Bo3HuKkHOBEHNE U pa3BUTHE KHU3HU HA 9 0.5 butnuoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Oprasu3Mel 1 OKPYIKArOIIas cpena 5 1 Brbmorexa LIOK
P py B pe https://m.edsoo.ru/7f41cc74
Butmorexa [TOK
4 9
Coo0uiecTBa 1 3KOJOrH4YE€CKUE CUCTEMBI httos://m. edsoo ra/7E 1ccTA
bubnuoreka LIOK
5 P 2
€3CPBHOC Bpem https://m.edsoo.ru/7f4 1cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34 0 2.5







INIOYPOYHOE IINTAHUPOBAHUE

10 KJIIACC
KoanuecTBo uacos DJIeKTPOHHbIE
Ne aTa HHPPOBbIE
Tema ypoka Konrpoabnbie | Ilpakruyeckue A br
n/n Bcero H3yueHusi | 00pa3oBaTe/ibHbIE
padoTsl padoTsI
pecypceel
bubtnuoreka LIOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863¢6122
https://m.edsoo.ri/863e¢632a
MeTto/bl NO3HAHUS )KUBOIT IPUPOILI.
IIpakruyeckas pabora Ne 1
2 <<I§cnonb3013am§e a3JIUYHBIX 1 0.5 buGmmorexa LIOK
P ) https://m.edsoo.ru/863¢6122
METO/OB [1PHU U3y4E€HUHN
OHOJIOrHYECKHX OOBEKTOBY
3 buonoruueckue cucTeMsl, poLeCChl 1 Bbubnuoreka LIOK
W UX U3YUYEHUE https://m.edso0.ru/863¢6564
XuUMHUYeCKHil cocTaB KaeTku. Boga u Bubmoreka [IOK
4 1
MHHEpPAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bubtnuorteka LIOK
5 Benku. Cocras u cTpoeHue OenKkoB 1
P https://m.edsoo.ru/863e6b72
depMeHTb — OHONMOTHYECKHe
katanuzatopsl. JlaboparopHas
5 pabora Ne 1 «M3yuenue 1 0.5 bubnuorexa ITOK
KaTalIUTHYECKOH aKTUBHOCTH ) https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IpUMepe aMHJIa3bl
WJTH KaTalasbl)»
b K
7 VYrnesoabl JIunuawl ] ubmaorexa O

https://m.edsoo.r/863e6870




butnuorexa LIOK

8 Hyxnentossie kucaorel. AT® https://m.edsoo.ru/863e6d3c
9 Hcropus u MeToabl U3yueHUA bubnunorexka HOK
knetku. Knerounas teopus https://m.edsoo.r/863e6¢88
10 Knerka kax 1nienoctHas ;kupas
cucrema
CTpoeHue 5yKapHOTHUYECKOH KIIETKH.
JTaGoparopuas pabora Ne 2
«M3yuyeHue CTpOeHUs KJIETOK bubnnoreka ITOK
11 pacTeHHid, J)KMBOTHBIX, FPUOOB U 0.5 https://m.edsoo.r/863e6110
OakTepuii Mo MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢716¢
TOTOBBIX MUKpOIIpenaparax u ux
OonucaHue»
bubnuoreka LIOK
12 OOmeH BemmecTB K MeTabonu3m hitos://m.edsoo.m/8636766¢
A Butmoreka [IOK
13 PotocunTes. Xemocunres https://m.edso0.ru/863¢7¢98
N Bbubnuoreka LIOK
14 JnepreTiieckuii obmen https://m.edsoo.ru/863¢c7aac
YKuzHeHHbIl UKD KneTku. Jlenenue
knaeTku. Mutos. JlaGopaTopHas
15 padota Ne 3 «Habmonenue Mutosa B 0.5 budmorera LOK
https://m.edsoo.ru/863e7dc4
KJI€TKaX KOHYMKA KOpELIKa JyKa Ha
TOTOBBIX MHKpOIIpenaparax»
16 Buocunres Oenka. Peakuus Bubmoreka LIOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796¢
butnuotexa [IOK
17 Tpancasuus — Onocuntes benxa httos://m.edsoo.ru/863¢796¢
18 Hexnerounsie popmbl KH3HH — bubnuorexa ITOK




BUPYCHI

https://m.edso0.ru/863¢7540

bubtnuoreka LIOK

19 DOpMBbI Pa3MHOKEHUA OPraHU3MOB https://m.edsoo.ru/863¢8 1b6
https://m.edsoo.ru/863e83 1e
. Bbubnuoreka IJOK
20 Metios https://m.edsoo.ru/863¢c7f4a
OO6pazoBaHne U pa3BUTHE MOJIOBBIX
KneTok. OIIoI0TBOPEHHE.
21 JlaGopaTtopHas pabota Ne 4 0.5 bubmotexa [{JOK
«HM3ydeHne CTpOEHHA MOJOBBIX ' https://m.edsoo.ru/863¢81b6
KJIETOK Ha FOTOBBIX
MHUKpOIpenapaTax»
59 HWHpuBuayanbHOE pa3sBUTHE bubnunoreka ITOK
OPraHu3MOB https://m.edsoo.ru/863e¢8436
3 I'enernka — Hayka o bubaunorexa LIOK
HAaCNEACTBEHHOCTH U H3MEHYHBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIeI0BaAHHUS
24 HpI/ISHal(Ol];_ MoHorubpuznHoe brdmmorexa LIOK
https://m.edsoo.ru/863e8878
CKpellHBaHHe
UrHOPUIHOE CKPEIIMBAHUE. 3aKOH
25 gesami]t):uioro HEE’JJ'[@IIOB&HHH Buamorera IOK
https://m.edsoo.ru/863e89%a4
MPHU3HAKOB
CuenieHHOe HaclleIOBaHHE
npusHakoB. JlaboparopHas pabora
26 Ne 5 «M3ydeHue pe3ynbTaTos 0.5 bubnuorexa LIOK
MOHOTMOPHUIHOIO U AUTHOPHIHOTO ' https://m.cdso0.1u/863¢8¢60
CKpeLuBaHus y Apo30¢uiibl HA
rOTOBBIX MHKPOTIpernaparaxy
27 T'eneruxa nmona. Hacnenosanue butnuorexa [TOK




MPH3HAKOB, CUCIUICHHBIX C IMTOJIOM

https://m.edso00.ru/863¢8¢60

H3menunBocTh. HeHacnencreeHHas
n3MeH4nBOCTh. JlabopaTopHas

5% paborta Ne 6. M3yuenue 1 0.5 bubnuorexa LIOK
MOIM(PHKALHOHHONH HU3MEHYHUBOCTH, ' https://m.cdsoo.ru/863¢8cfc
NOCTPOEHHE BAPHALIMOHHOTO psijia v
BaPUALIMOHHON KPUBON»

HacnencTBeHHast H3MEHUHBOCTE.

29 JlaGopaTtophnas pabota Ne 7. { 0.5 bubmotexa [JOK
«AHanus Mytauuii y qpo3oduiisl Ha ) https://m.edsoo.ru/863e8efe
FOTOBBIX MHKPOTIPenaparax»

Butmoreka [TOK

30 T'enemixa uenosexa ! https://m.edsoo.ru/863e8d78
PesepsHblii ypok. O600wenue no

31 teme «HacnencrseHHOCT U 1
HU3MEHYHUBOCTb OPTaHHU3MOBY

bubtnuoreka LIOK

32 Cenekuus kak Hayka H pouece 1 httos://m.edsoo.ru/863¢92 14

3 MeTtonabl U TOCTHIKEHHS CENEKITHH | bubnuoreka [IOK
pacTeHui U )KUBOTHBIX https://m.edsoo.ru/863¢9214

34 BHOTEXHOIOTHS KaK OTPACIb 1 Bubnuoreka LJOK
MPOH3BOACTBA https://m.edsoo.ru/863¢9336

OBILIEE KOJIMYECTBO YACOB I10 34 4

[MPOI'PAMME




11 KIIACC

KoanvecTBo yacos DIeKTPOHHbIE
Ne ara uudpoBbIe
Tema ypoxka Kontpoabubie | IlpakTuuyeckue A op
n/n Bceero H3yueHHs | oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcnbl
1 DBOJIKOLUAS U METOABI €€ U3YUEHHS 1 Bubmuorexa LIOK
b https://m.edsoo.r/863ea2le
” Hcropust pa3BuTHst NpeACTaBICHHIA 1 bubnuoreka LJOK
00 DBOJIIOLIHH https://m.edso00.ru/863¢9570
butnuortexa [IOK
3 Mukpo3BonroLus 1
P = https://m.edsoo.ru/863e9cle
IMonynsuus kak 3neMeHTapHas
€MHULIA BUJIA M 3BOTIOIHH.
4 JlabopaTtopnas padora Ne 1 1 0.5 budmorexa OK
paroprasi p - ' https://m.edsoo.ru/863¢99¢6
«CpaBHEHHE BHIOB IO
MOPGOJIOrHUECKOMY KPHTEPHIO»
5 JIBroKy1LIME CHIIbI (JIEMEHTApHbIE 1 bubnmnoreka [JOK
(hbakTOpBI) IBOTOLIMH https://m.edsoo.r/863e9da4
bubtnmuorteka LIOK
6 EcrectBennsiii otO0p 1 ero gopmbl 1
P $op https://m.edsoo.ru/863e9ed0
Pe3ynbTarhl 3BOMIOLUH:
NPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BunooOpazoBanue. JlabopartopHas ) 0.5 bubmmorexa [{IOK
pabota Ne 2 «Onucanue ) https://m.edsoo.ru/863¢9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma H eé
OTHOCHUTENIBHOTO XapakTepa»
g Hamnpasnenus u nytu ) Bubnuoreka LJOK

MAaKpO3BOJIOLIUH

https://m.cdsoo.ru/863¢9¢ e




9 HeoGpaTumocTb 3BOMOLHH
10 Hcropust sku3HK HA 3eMile U METO1bl
€€ H3y4YeHHH
1 I'unoTe3sl NPOHUCXOKIACHHSA JKU3HU bubmotexa [{JOK
Ha 3emie https://m.edsoo.ru/863ca5ab
12 Pazeutue xu3HN HA 3emuie Mo 3paM u Bbubnuorexa LIOK
nepuoaam https://m.edsoo.ru/863cabbe
OcHOBHBIE 3Tarbl 3BOJIOLIAN
PacTHUTENIBHOTO U JKUBOTHOTO MHpA.
13 IIpakTuyeckas pabota Ne 1 0.5 bubmotexa [{JOK
«HM3yueHne UCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ca8bc
pacTeHuii 1 JKUBOTHBIX B
KOJUTTEKLIMSIX)
14 CoBpemMeHHas cucTema bubnunoreka LIOK
OpraHu4YecKoro MHpa https://m.edsoo.ru/863ca48¢
15 IBOMIOLUS YeI0BEKa (AHTPONOreHes3) bubanorera LIOK
https://m.edsoo.ru/863eac2c
16 ABikyiiue cuibl (pakTopsr) bubnuorexa LJOK
aHTpOTIOreHes3a https://m.edsoo.ru/863cad44
17 OcHoOBHBIE CTaIUH 3BOJFOLIUH
YyenoBeka
18 Yenoseueckue pachl U IPHPOIHBIE bubnuorexa LJOK
aJanTalMy YeJIOBEKa https://m.edsoo.ru/863¢caca2
PesepHbIii ypok. O6001menue no
19 TeMme « BO3HUKHOBEHHE U pa3BUTHE
’KU3HH Ha 3emie»
20 DKOJIOTHS KaK Hayka
21 Cpenbl 00MTaHMs U SKOJOTHYECKHE butnuorexa [TOK




hakTopbI

https://m.cdsoo.ru/863cafcc

Abuotnueckue Gakropsl.
JIabGoparopuasi pabora Ne 3.
«Mopdonornueckue ocoOeHHOCTH

22 ACTEHUH U3 Pa3HBIX MECT 0.5 buGamorexa [IOK
P p ) https://m.edsoo.ru/863¢b10¢
oburanus», JlaboparopHas padora
Ne 4. «Bnusinue cBETa Ha POCT U
Pa3BUTHE YEPEHKOB KOJIEyCay
butnuorexa [IOK
23 buoruueckue paxkTopsl
¢ P https://m.edsoo.ru/863¢b348
JKONOTHYECKHE XapaKTePUCTHKH
nonyssiiuu. [lpaktudeckas paborta
24 Ne 2 «IToacuét nioTHOCTH 0.5
MOMYJALMNA Pa3HbIX BUIOB
pacTeHui»
25 CoolmecTBa OpraHM3MOB — Bubmuoreka IIOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 JKOJIOTHYECKHE CUCTEMBI Bbubnuorexa LIOK
(3xocucTEMBI) https://m.edsoo.ru/863¢b46a
OcHOBHBIE TOKA3aTENH IKOCHCTEMBI.
27 JKOJOTHYeCKHE MUPaAMHUIbI budmorera LOK
. p ' https://m_ edsoo.ru/863eb5fa
CaoiicTBa s3xocucteM. CykueccHs
28 IIpuponaHeie 5KOCHCTEMBI
29 AHTPONOre€HHBIE 3KOCHCTEMBI
30 buocdepa — rnobanbHas bubnmnoreka IOK
3KOCHCTEeMa 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnuoreka ITOK

duocdepsl

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




32 YenoseuecTBo B Onochepe 3emnu

CocyecTBoBaHUE MPHPOILI U

bubtnuoreka LIOK

33
yeI0BeUeCTBa https://m.cdsoo.ru/863¢cbalc
PezepHbIii ypok. O6001eHHE TEMBI

34 «Co001IecTBa H 3KOJIOTHYECKHE

CHCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
IMPOI'PAMME

25







YYEBHO-METOJANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPHUAJIbI U151 YUEHUKA

METO/JMYECKHUE MATEPHUAJIbBI 1J151 YUUTEJIA

HHUPPOBBIE ObPA3OBATEJIbHBIE PECYPCbI U PECYPCbI CETH

NHTEPHET






