MYHUIUITAJIBHOE OBIHIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
CPEJHSIS1I OBIIEOBPA3OBATEJIBHAS IIKOJIA Nel
r. BEJIMHCKOI'O IEH3EHCKOM OBJIACTH
NMEHU BUCCAPUOHA TPUT'OPBEBUYA BEJIMHCKOI'O
442250 Ilen3enckas obnacts, . benunckui, yi. Jlenuna, 1.47,

WHH 5810004517 OI'PH 1025801069458
@ren.(2-11-74)

PaccmoTpeno OnoGpeHo Ha 3aceaHUU «YTBepKIAI0»
Ha 3aceqanun MO HeICOBeTa JMPEKTOP LIKOJIBI
nporokon Ne 1 ot 28.08.2023 r. Korenkuna C.1O.

ITpuxa3 Ne 180 ot 31.08.2023 .

Pa0douasi nporpamMa y4eOHOIro npeaMera
«buoJjsorus. bazoBblil ypOBEHb)

nJist ooyuarmuxcst 10 — 11 kaaccosn

(ID 496910)



IHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJOTMU TEOPETHYECKYI0 OCHOBY IS
onpeneneHus: MoaX00B K (GOpPMHUPOBAHUIO COACpPKAaHUA y4eOHOTO MpeaMera
«buonorus» cocraBunu: KoHuentyaibHble nosoxkenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LEJeH, COAEpkKaHMs, pe3ylbTaTOB OOy4YeHHS W
TpeOOBaHMI K YPOBHIO MOJATOTOBKHY BBITYCKHUKOB, TIOJIOKEHHS 00 OOIIMX LIENAX U
NPUHIHNINAX, XapAaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero oOpa3oBanusi B Poccuiickoit @Denepainuy, a TakkKe TMOJOXKEHUI O
cnerupure OMOIOTHH, €€ 3HAYCHUU B MTO3HAHUH KUBOU MPUPOILI U 00CCIICYCHUH
CYILLIECTBOBAHMS YeJIOBeUecKoro odmniectBa. COracHO Ha3BaHHBIM IOJIOKEHUSM,
ornpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonornu [aéT MpENCTaBICHHE O LENsAX, 00 oOIen
CTpareruu OOy4YeHHs, BOCIHUTAHUS M Pa3BUTHS OOYYaIOIIUXCS CPEJICTBAMU
yueOHOro mnpeamera «buonorus», omnpenenser o0g3aTeNbHOE MNPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHHe 1o pasjenam U Temawm,
PEKOMEHIyEMYIO TOCJIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOro Marepuaia ¢ y4EToM
MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTUKH 00pa3oBaTEIBLHOTO
polecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaroIuXCsl.

B nmporpaMmme 10 OWONOTMHM TaKXKE€ YUYUTHIBAIOTCS TpeOOBaHUA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJibTaTam
oOyueHuss B (POpMHpPOBAHWUU OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIIHLHOU
NEeATeIbHOCTH/YU4eOHbIX JISUCTBUN OOYYaIOMUXCS 110 OCBOCHHIO COJICP)KaHHS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no 6uosiorun (10—11 xmaccel, 6a30BbIl YPOBEHb) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3YYEHHHM OWOJIOrMM, Onaromaps 4eMmy B Hel
MPOCMATPUBACTCSl HANpPaBJIEHHOCTb HA PpPa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYyYHOI'0 MHUPOBO33PEHUS, LIEHHOCTHBIX
OpHUEHTAIMN JTUYHOCTH, SKOJIOTMYECKOT0 MBIIUIECHUS, TPEACTABIECHUN O 3J0POBOM
oOpasze KM3HU U OEpPEKHBIM OTHOIIEHUEM K OKpYXKaroUled MNPHUPOJHON cpene.
[TosToMy Hapsiny ¢ u3ydeHueM OOIeOHOIOTUUECKUX TEOPUH, a TakKKe 3HAHUM O
CTPOCHUH JKUBBIX CUCTEM Pa3HOI'0 paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MpOrpamMme 1Mo OMOJOTHUHU YJEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJYYEHHBIX 3HAaHUM B MMOBCEIHEBHOM >KU3HU ISl PELICHUS IPUKIAIHBIX 33134, B
TOM 4YHCJIe: TPOPUIAKTUKA HACIEIACTBEHHBIX 3a00JICBAaHUM 4YEJIOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHUS AKOJIOTUYECKHU
IIEJIECO00PA3HOTO TOBENICHUS B OKPYXKAIOIIEH MPUPOTHON cpene, aHaiu3a
BIIMSIHUSL XO3AMCTBEHHOW JEATEIIbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOIHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CUJIICHUE BHUMAHUS K MPUKIIAHON HAIPaBIEHHOCTH
yueOHoro npeamera «bHUoONOrus» MPOJUKTOBAHO HEOOXOIUMOCTBIO O0eCreYeHUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyallbHBIX 3aJa4 IIKOJbHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpasi IMpeAnojaraer QopMupoBaHue y o0O0ydarommxcs
CIIOCOOHOCTH aJalTHPOBAThCI K HW3MEHEHUSM JIMHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpa.

buonorust Ha ypoBHe cpenHero oOmmIEro 0Opa30BaHUs 3aHUMAET Ba)KHOE
mecto. OHa obecneunBaeT GOpMHpPOBAHHE Yy OOYyYalOLIUXCS MPEACTABICHHUN O
HAay4YHOU KapTUHE MHUpA, paclIupseT U 0000IIaeT 3HaHUA O KUBOW NpPHUPOAE, €€
OTJINYUTENIBHBIX NPU3HAKAX — YPOBHEBOM OPraHU3AllMM WU DSBOJIOLUH, CO3MAET
yCIIOBUS  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoibl, (HOpPMHUPOBAHUS
(YHKIMOHATBHOM TI'PaMOTHOCTH, HaBBIKOB 3JI0pOBOrO0 U Oe3omacHoro oOpasa
AKU3HH, YKOJOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIECHUS K dKUBOU NPHUPOJE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHSI UMEET TAKXKE JJIs1 PEIIEHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  obOmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuatomuxcs. M3yuenue 6monorun odecrneunBaeT yciaoBHs A (pOpMUPOBAHUS
WHTEIJICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX U  HWH()POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbl, CIOCOOCTBYET MHTErpaluyd OMOJIOTMUECKMX 3HAHUU C
MPEICTABICHUSAMH U3 JIPYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKHU, XUMUU
u reorpaduu. Ha3BanHble MONOXKEHMS O MpeAHA3HAUYEHUU yYEeOHOro mpeaMmeTa
«buonorus» cocTaBWIM OCHOBY [UIsl OIpENElIeHHs] MOAXOI0B K OTOOpy u
CTPYKTYPUPOBAHHMIO €r0 COJAEp>KAaHMs, MPEICTABIEHHOTO B MpPOrpaMMme IO
OMOJIOTHH.

Ot6op coxepkanus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOPa3HOrO MOAXO0/Aa, B COOTBETCTBUH C
KOTOPHIM OOyYaroIuecs: OJDKHBI OCBOMTH 3HAHMS U yMEHHS, 3HAYUMbBIC IS
dbopmupoBaHusi O00IIEH KYyJbTYphI, OINpPEACAIONINE aJIeKBAaTHOE ITOBEJICHUE
YyeJjoBeKa B OKpY’Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MOpaKTUYECKo aestenbHOCTH. Oco00e MECTO B ITOM CHCTEME 3HAaHUU
3aHUMAIOT JIEMEHTHI COJepKaHMsI, KOTOPbIE CIY>KaT OCHOBOM sl (YOPMUPOBAHUS
MPEJICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHUHE MHpa U
[EHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CTpyKkTypupoBaHHE COJEp)KaHUS y4yeOHOro Marepuajla B IMporpamme IO
OMOJIOTHM OCYIIECTBICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHU3allu U
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEYIOIINE COJEpKaTeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouosnorumyeckas cucteMay, «OpraHuszM Kak



Oouonoruueckas cucreMa», «CucreMa U MHOrooOpasue OpPraHMYeCKOro MUpay,
«OBOJIOLMS KUBOU MPUPOJIBI», « IKOCHCTEMBI U MTPUCYILINE UM 3aKOHOMEPHOCTHY.

Lenb n3ydenus yuebnoro npeamera «buosiorus» Ha 6a30BOM ypOBHE —
OBJIaJICHHE  OOYYAIOMIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(DYHKIIMOHAIbHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHH
UCIIOJIb30BaTh ATH 3HAHUS NI TPAMOTHBIX JEHCTBUUA B OTHOIIEHHH OOBEKTOB
YKUBOM MPUPOJIBI U PEHICHUS PA3IMUHBIX )KU3HEHHBIX TIPOOJIEM.

JlocTrkeHne nenu u3ydeHus ydeOHoro npeamera «buosorusp» Ha 0a30BOM
ypOBHE 00ecTeunBaeTCs peleHUEM CIIeAYIOIUX 3a/1a4:

OCBOCHHME OOYYaIOIMMHCS CUCTEMbl 3HAHUW O OMOJOTUYECKHX TEOPHsX,
YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIYKAIIUX OCHOBOU
ig (HOpMHUpPOBaHMS NPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAaHWs, CTPOEHUU, MHOT00Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alli{, BBIJAIOIIMXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

(dopMupoBaHUE y OOYyYarOIIMXCS IO3HABATENIbHBIX, MHTEJUIEKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpOIIECCE aHalIM3a JAHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3IJISAOB, MJIEW U MOAXOAOB K M3YUYEHHIO >KMBBIX CHCTEM
Pa3HOIO YPOBHSI OpraHU3alUy;

CTAaHOBJICHHE Yy oOydJarommxcsi oOmeld KynbTypbl, (DYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh U OIICHUBATh SIBJICHUS OKPY’KAIOILEro
MHpa >KMBOM MpUPOJbI HAa OCHOBAaHMM 3HAHWM M ONBITA, MOJYYEHHBIX MpPH
M3y4YeHUH OUOJIOTUH;

dopmupoBaHre y OOy4YarOHNIMXCS YMEHUN WIUIIOCTPUPOBATH 3HAYEHUE
OMOJOrMYECKUX 3HAHUM B MPaKTUYECKOW MAESITEIbHOCTH YENOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTM TO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEKHOTO OTHOIIEHUSI K HEM, COOTIOICHUS] ATUYECKUX
HOPM IIPU MTPOBEICHUH OMOJIOTUYECKUX UCCIICI0BAaHUM;

OCO3HAaHUE IICHHOCTH OWOJIOrMYECKUX 3HAHUM M7 TOBBIIICHHUS YpPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MMOBCEIHEBHOM MKU3HU JJIs
OLICHKH IOCJEACTBUI CBOEH AESATENHHOCTH 10 OTHOILIEHUIO K OKpYKarolleil cpene,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHME W COOJIOJICHHE Mep MNPOPUITAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmero obOpazoBanusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISETCS OOA3aTENbHBIM YYEOHBIM NPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOUN 00acTu «EcTecTBEHHO-HAYYHBIE IPEAMETHD.



Jlst m3ydenust Ononaoruy Ha 6a30BOM YPOBHE CPETHEr0 001Iero o0pa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kiacce — 34
yaca (1 gac B Hezenio).



COILEPKXAHUE OBYUYEHUASA
10 KJIACC

Tema 1. buoJiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
IPYTUMH €CTECTBEHHBIMHM HaykamH, (uiiocoduein, STUKOM, SCTETUKON U MPaBOM.
Pons Ouonorun B (HOpPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToibl TO3HAHUSI KUBOUW IPUPOABI (HAOIIOECHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHue, KiIaccupuKalus, MOJACTUPOBaHUE, CTaTUCTHYecKas o0paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOW TTPUPOIBD».

JlabopaTopHbie U MPAKTHYECKHE PA0OTHI:

[Ipaktrnueckass pabora Ne 1. «lcnosb3oBaHuE pa3NMYHBIX METOAOB MpHU
M3Y4YEHUHN OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALUS.

JKusble cucTembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosoruu. Otnuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPO/IBI.

CaoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OUOCHUCTEM:
MOJICKYJISIDHBIM, KIJIETOYHBIM, TKAHEBbIA, OPTraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTUYECKUIT), OnoCcepHBI.

JdeMoHCTpanuu:

Tabmuibl u cxembl: « OCHOBHBIC MIPU3HAKU KU3HW», « YPOBHU OpraHU3aIllu
YKUBOU MPUPOABD.

O6opynoBanue: Mmojaenb Mojiekyisl JJHK.

Tema 3. XumMmu4eckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKHM. XHUMHUUYECKUE DJIEMEHTBI: MAaKPOAJIEMEHTHI,
MHKpPO3JIEeMEHThI. Boia 1 MuHEpanbHbIE BELIECTBA.

OyHKIMM BOALI M MHUHEpAJIbHBIX BelecTB B KieTtke. [logaepskanue
OCMOTHUYECKOT0O OanaHca.

benku. CoctaB u ctpoeHre O€TKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHH
CTPYKTYpbl O€IKOBOM MOJIEKYJIbl (TIEpBUYHAs, BTOpPUYHAs, TPETUYHASA W
YeTBEpPTUYHASL CTPYKTypa). XHUMHUYECKHME CBOMCTBa OenkoB. buonornueckue
byHKIIUU OCJIKOB.



depmentsl — Owuonormyeckue Katanmszatopbl. Ctpoenue  (depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas crnenubuyHocTh. KodepmeHntsl. ButamuHsbl.
OTnuuust PepMEHTOB OT HEOPTAHMYECKUX KaTalIUu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabsl  (TJIFOKO3a, pubo3a U JIe30KcUpub03a),
aucaxapuiel - (caxaposa, JaKTO3a) U ToJMcaxapulibl  (Kpaxmall, TJUKOIeH,
Hesutono3a). buonornyeckre GyHKIHMH yIiIEBOJOB.

Jlumuaer:  Tpuraunepuabl, dochorunuabl, crepouabl. [ uapoduibHO-
runpodoOHble  cBoicTBa. buonormueckue ¢ynknum aununoB. CpaBHeHHE
YIIEBOAOB, OEIKOB U JIUIHUIOB KaKk HCTOYHUKOB YHEPTUU.

HykneunoBesie kwucnotrel: JIHK u PHK. Hykneotuasr — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenune u ¢pynkuuu JJHK. Ctpoenne u ¢pynknuu PHK.
Buast PHK. AT®: ctpoennie u GpyHKIIUH.

[{uTonorus — Hayka o kieTke. Kiierounast Teopust — npumep B3auMOACHCTBUS
ujen v (paKkToB B HAYYHOM MO3HAHUU. MeTObl U3yUEeHUS KIIETKHU.

Knerka kak menoctHas >kuBas cucrema. OOmue NpuU3HAKU — KIIETOK:
3aMKHyTasi HapyxHasi mMemOpana, monekynbl JJHK kak renerwyeckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel KIETOK: JdyKapuoTHUecKass U mnpokapuotuueckas. (OcobeHHOCTH
CTpOEHHUS MpoKapuoTuueckon kietku. Kierouynas crenka Oakrepuit. CTpoeHue
AYKApPUOTHYECKON KJIEeTKU. (OCHOBHBIC OTJIMYUSA PACTUTEIBLHOW, XUBOTHOW U
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMOpana, e€ cBolicTBa U pyHkuuu. [{uTomnasma u eé
opranounbl. OnHomeMOpaHHbie opranouabl kietku: JIIC, ammapat [ombmxw,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPraHOWAbl KJIETKH: MUTOXOHAPWUH, TUIACTUBL.
[IpoucxoxaeHne MHUTOXOHJIpUU M miuactud. Buael mnactua. HememOpanHble
OpraHouJbl KJIETKU: pPUOOCOMBI, KIJIETOYHBIM WEHTP, LEHTPUOU, PECHUYKH,
KryTUKUA. OYHKIIMU OPraHOU0B KJIETKU. BKitoueHus.

Anpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue siypa: siaepHas 000J0YKa,
KapHoIuia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MIPUPOJIEN.

Tabmuubr u cxemsl: «llepuomnueckas Tabiuila XUMUYECKUX AJIEMEHTOBY,
«CTpoeHne MOJIeKyJIbl BOAb, «brocunTes 6enka», « CTpoeHne MOJIEKYIIbI OeIKay,
«Ctpoenue pepmenta», «Hyknennonsie kuciaotel. JJTHK», «CtpoeHne MoieKybl



ATO», «CtpoeHre 3yKapUOTUYECKON KIETKU», «CTpOeHUE KUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIEeTKH», «CTpOEHHE NPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue saapa KIETKn», « Y TIeBOIbD, «JIunuasn».

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOpYIOBaHHE Ui MPOBEIACHHUS
HAOJIOICHUM, W3MEPEeHHUI, SKCIEPUMEHTOB, MHKpPOIpEenaparbl pPacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAILHBIX KJIETOK.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatopHass pabora Ne 1. «M3yueHune KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTaaasbl)y.

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHHS KIETOK pPacTeHH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOTMpENnapaTax U HuX
OTIMCAHUE.

Tema 4. 7ZKuzHeneATeIbHOCTh KJIETKH.

OOMeH BelecTB, Wik MeTadoM3M. ACCUMUIIAIUSA (TUTACTUYECKUN OOMEH) U
JTUCCUMUJIISIUS (QHEPreTUUYEeCKUil OOMEH) — JBE CTOPOHBI €IWHOTO MpoIlecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMS BEIIECTB M JHEPTUM B MOHUMAHHUU
MeTaboJIn3Ma.

Tunel oOMeHa BelecTB: aBTOTPOGHBIN U rereporpodHsblil. Pois hepMeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢as3pl (orocunTeza. Peakiuun
dboTocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3a NSl KU3HU
Ha 3emiie. BiausHue yciioBuil cpeapl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
IPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUMN.

XeMocuHTe3. XeMOCHHTE3UPYIOIUE OaKTepuH. 3HAUCHUE XEMOCHUHTE3a IS
KU3HU Ha 3emie.

DHepreTuueckuii oOMeH B KJeTKe. PaciieruieHue BEIIeCTB, BBIACICHUE U
AKKyMYJIUPOBaHUE »HHEPrud B KIETKE. OTambl SHEPreTUYecKoro oOMeHa.
I'mukonu3. bpoxkenne u ero Buibl. KHCIOpOJHOE OKHUCIEHHE, WM KJIETOYHOE
JbIXaHUE. OkucnuTenbHOE dhochopunupoBanue. O DHEeKTUBHOCTD
SHEPIreTUICCKOr0 OOMEHa.

Peaknmm wmatpuuyHoro cumHTe3a. [‘eHermueckas wuHbopmamms u JHK.
Peanuzanus reHernyeckod HHPOpMalLMKM B KJIETKe. ['€HeTHMUeCKUi KOI U €ro
cBoiicTBa. Tpanckpumnuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHcnamuu. KoaupoBanwe aMuHOKHCIOT. Poms pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopus otkpeitust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHUSI M KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepnodaru. bone3Hu pacteHuil, >KUBOTHBIX M YEJIOBEKA, BBI3bIBAEMbBIC
Bupycamu. Bupyc ummynonedunura genosexka (BMIY) — BozOynurens CIIN/a.



OOparHast ~ TpaHCKpuWIIIUsS, peBepTaza W uwHTerpasa. lIpodunaktrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konbsuos, JI. U. iBanoBckuii, K. A. Tumupsizes.

Tabmuubr 1 cxembl: «Tumbl muTanus», «Metabommu3my, «MUTOXOHAPHS,
«JHepreTuyeckuit oOMeH», «Xioporact», «Dorocunre3», «Ctpoenune JJHK»,
«CTtpoeHue u QyHKIIMOHUPOBaHUE reHay, «CuHTte3 Oenkay, «['eHeTuueckuit koay,
«Bupycsi», «bakrepuodarn», «Crpoenne u xu3HeHHBIH nukia Bupyca CIIM/a,
Oakrepuodaray, «Pemmkarus JTHK».

Oo6opynoBanue: monenu-anmummkanuu «Y apoenne JHK u Tpanckpunms»,
«buocunTtes 6enkay, «CTpoeHue KIeTKu», Mojaenb cTpyktypsl JJHK.

Tema 5. PazMmHoOKeHHe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrnerouHnslii 1UKI, WM KU3HEHHBIM IUKI KiIeTKU. MHTepdaza u mMutos.
[Ipomeccrl, mpoTekaromue B uHTepdaze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JlunmonaHeIi W TalUIOMAHBIM ~ XpOMOCOMHBIE ~ HaOOpbel.  XpOMATHIBI.
[uTonornueckue OCHOBbI PA3MHOXKEHUS W HUHAUBUAYAIBHOTO  Pa3BUTHSA
OPTraHUu3MOB.

Henenue knetku — muto3. Ctaaum murtosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. bHOJIOrMYecKnii CMBIC MUTO3A.

[Iporpammupyemasi THOENb KIETKUA — allONTO3.

@dopMbI pa3MHOKEHHSI OPraHU3MOB: OecIoyioe U 1mosioBoe. Bubl 6ecmnosnoro
Pa3sMHOXEHUA: JEJIEHUE HAJABOE, II0OYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkKeHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE /ISl CEJIEKIIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cranun meio3a. Ilpoueccsl, NpOUCXOdIIMEe Ha CTaauiX Meio3a.
[ToBenenne xpomocoM B wmenosze. Kpoccunroep. buonornueckuii cmbICa u
3HAYCHHE MENO03a.

["ameTorenes — mporecc 0Opa30BaHUS TIOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie >kene3bl: CEMEHHUKHM U sIMYHUKH. OOpa3oBaHUE W Pa3BUTHE TMOJOBBIX
KJIETOK — TaMmeT (CrepMaro3oujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTCHE3.
OCOOEHHOCTH CTPOCHUS SIMIIEKJIETOK H CHepMaTto3ousoB. OII0I0TBOPECHHE.
[Taprenorenes.

NunuBuayanbHoe  pa3BuUTHE  (OHTOTeHE3). OMOpPHOHAIBLHOE Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHAIILHOTO PAa3BUTHSA y MO3BOHOYHBIX JKUBOTHBIX:
IpoOJieHrue, TacTpyJsuus, opraHorenes. lloctamOpuoHanbHOE pa3BUTHE. THIIBI
NOCTAMOPUOHAIIBHOTO Pa3BUTHSL: MpAMOE, HenpsiMoe (JIMUMHOYHOE). BiusiHue



Cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butne pacrennili. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JleMoHCTpaum:

Tabmuubl u cxeMbl: «DoOpMBI pa3MHOXKEHHS OpPraHU3MOBY», «JlBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenue kieTku Oakrtepuit», «CTpPOCHHE TOJOBBIX KJIETOK,
«Ctpoenue xpomocoMbl», «Knertounsiii mukin», «Pemnmukanusa JHK», «Mutosy,
«Meinoszy», «lIpsmoe u HenpsiMoe pa3BuTue», «['aMeToreHes y MIEKONUTAIOMINX U
yenoBekay, «OCHOBHBIE CTAJIMM OHTOT€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKPOTPENapaThl «CriepMaTo30u1bl
MJICKOITUTAIOLIETOY, «SIUIEKIIETKa MIICKONUTAIOWET0», «KapHOoKnHE3 B KIIETKAaX
KOpEIlIKa JIyKa», MarHuTHas MOJIENIb-alIuIuKauus «JleneHne KIeTKkn», MOJEIb
JIHK, monenb MeTada3HOM XPOMOCOMBI.

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmroaeHue MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOEHHUsSI TMOJOBBIX KJIETOK Ha
TOTOBBIX MHKpOMpenaparaxj».

Tema 6. HacsiencTBeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Mcropus pa3Butus reHeTUKU. Poib nuTonoruu
U OMOpUOJIOTUM B CTAaHOBJICHMM Te€HETUKHU. BKiaa poccHilcKUx M 3apyOeiKHBIX
y4€HBIX B pa3BUTHUE TEHETHKU. MeETOoabl TeHETUKH (THOPUI0IOTHYECKHH,
LUTOTEHETUYECKUM, MOJEKYISIpHO-TeHeTH4YeCKuil). (OCHOBHBIE T'€HETHYECKHE
noHsTuA. [ 'eHeTn4yeckas CHMBOJIMKA, UCIOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJie0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MoHoruOpuiHOe CKpellMBaHHE. 3aKOH eIWHO-00pa3usi THOPHJIOB IEPBOTO
nokoJieHus. [IpaBuino JOMUHUpPOBaHMS. 3aKOH pACIICIUICHHS  MPU3HAKOB.
['unoresa yuctoTel ramet. [10JHOE U HEMOTHOE TOMUHUPOBAHUE.

JurubpuaHoe  ckpeuMBaHue. 3aKOH  HE3aBUCUMOIO  HAcJeJ0BaHUs
npu3HaKkoB.  lluTOreHeTMYECKHEe  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBaHMUS.
AHanu3upymolee ckpenpanue. Mcnonp30BaHne aHaIM3uPYOLIEro CKPEIUBaHMS
JUISL OTIPEJIeSICHUsI TeHOTUITa OCOOMU.

CuerienHoe HacienoBanue mnpusHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBaHMIO I'eHOB. HapylmeHne cuernieHus reHOB B pe3yibTare
KPOCCHHTOBEpA.

XpOMOCOMHAasl TEOPHS HACIEICTBEHHOCTH. [ €eHETUUECKNE KapThI.



['eHetnka mosa. XpoOMOCOMHOE ONPEAETEHUE MOJIA. AYyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporamMeTHble opraHu3Mbl. HacnemoBaHue
IIPU3HAKOB, CLETICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BHIbl ©3MEHYMBOCTHU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAN(UKAIMOHHON U3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapUAIIMOHHAS KPUBAas.
Hopma peakuum npusHaka. KoMuecTBEHHbIE M KAa4ECTBEHHBIC MPU3HAKA U HX
HOopMa peakuu. CBoiicTBa MOIU(DUKAITMOHHONW W3MEHYUBOCTH.

HacnencrBeHHasi, Wil TEeHOTUIIUYECKas, W3MEHYMBOCTh. KomMOMHaTHBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM MpOIEecC — OCHOBA KOMOWHATUBHOU
M3MEHYMBOCTH. MyTarmonHas n3aMeHunBOCTh. Kitaccudukanus MyTaiyii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpU4MHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTMYECKUX PSAOB B HacieACTBEHHOM n3MeHnunBoctu H. . BaBuiosa.

BuesnepHast HACIEACTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbI T€HETHKHU
YeJIOBEKa: TCHCATOTHUCCKUM, OJM3HEIIOBBIM, IIMTOTCHETHYCCKHIM, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE OIIPEAEIICHUE TE€HOTHUIIA:
IIOJJHOT€HOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILBIO
[M[[P-ananu3a. HacnencrBenHole 3a00JeBaHUS YEIOBEKA: TEHHbIE OOJIE3HH,
00JIe3HU C HACIEICTBEHHON MPEIpacloIoKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne W TreHepaTuBHbIE MyTaluu. CTBOJIOBbIE KIETKHU. [IpUHIUIIBI
3I0pOBOTr0 00pa3a >KW3HH, TUATHOCTUKU, MPODUITAKTUKH U JICUCHUS TCHETHUECKIX
Oone3Heil. MeauKo-reHeTUYecKoe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUIIMHCKOU
T€HETUKH B TIPEAOTBPAIIICHUH U JICUCHUN TeHETUYECKUX 3a00JI€BaHUN YEJIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. . BaBunos.

Tabmuupt ©  cxembl:  «MOHOTUOpUIHOE  CKpEIIMBaHHME U €r0
LUTOTEHETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOreHEeTHYeCKas
OCHOBa», «3aKOH YHCTOTHI raMeT», «JluruOpumgHOe CKpeluBaHUE,
«lluTonornyecknue  OCHOBBI  JUTHOPUIHOTO  CKpeniuBaHus»,  «Meihosy,
«B3anmMoAeNCTBUE aJUICNIBHBIX T€HOB», «l'€HeTHYecKrue KapTbel PACTECHUH,
KUBOTHBIX MU 4YeJOBeKa», «['eHeTmka moja», «3aKOHOMEPHOCTH HACIEIOBAHUA,
CLUEIUIEHHOr0 C Tnonom», «KapuoTumbel 4enoBeKa W KUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudukamoHHas HU3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymnn KpoBu», « MyTalluOHHASI U3MEHYUBOCTH.

O6opynoBanue: Mojenu-anmikanuu «MOHOTHOpUIHOE CKpelIMBaHue,
«HenonmHoe noMuHMpoBaHue», «JurubpugHoe ckpemuBanue», «llepexpéct



XpPOMOCOM», MHUKPOCKOIT M MHKpompemnapaT «J[po3odunay (Hopma, MyTanuu
(dbopMBI KPBUILEB U OKPACKU Tefa), repOapuit «I opox moceBHON.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabGopaTtopuas pabdora Ne 5. «M3ydenue pe3yiabTaTOB MOHOTHOPUIAHOTO W
JUTHOPUIHOTO CKPEIUBaHUs y APO30(HIIbI Ha TOTOBBIX MUKPOTIpENapaTax.

JlabopaTtopHas padota Ne 6. «3ydenne MoaupUKaIMOHHOW N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOIO Psiia U BAPUALIMOHHON KPUBOMNY.

JlabopaTtopHas pabora Ne 7. «AHanu3 mMyTanuil y Ipo30(puibl Ha TOTOBBIX
MUKPOIIPENapaTaxy.

[Ipaktnueckass pabora Ne 2. «CocTaBieHHWE W aHAIA3 POJOCIOBHBIX
YEJIOBEKA).

Tema 7. Cenexkunst opranu3smMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOLECC. 3apOKICHHUE CEJEKIMH U JTOMECTUKALIUS.
VYyenue H. WM. BaBuioBa o0 I1EHTpax TNPOUCXOXKIEHUS W  MHOTO0Opasus
KYJIbTYpHBIX pacTeHUH. LIEHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. COpT,
II0PO/1a, IITAMM.

CoBpeMeHHbIE METO/Ibl CENEKIIMU. MaccoBbIN U UHAUBUIYATIbHBIH OTOOPHI B
CEJIEKIIMM DPACTEHWA M KUBOTHBIX. OIEHKa JKCTepbepa. bBIM3KOPOICTBEHHOE
CKpeluBaHue — UHOpuauHr. Yucras nuHusg. CKpellMBaHUE YHUCTHIX JIMHUI.
I'eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtulOpuamzanus u e€ ycnexu. VICKycCTBEHHbIH MyTareHe3 W
MOJyYEHUE TIOJUIUIONJIOB. JIOCTHIKEHUS CENeKUUU PpACTCHUW, KUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonmorus Kak OTpacib MPOU3BOJACTBA. ['€HHAass WHXKEHEpHUs. OTalbl
co3manusi pexomOuHanTHOM JIHK wu Tpancrennbix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONPOAYKTUBHBIX CEJIBCKOXO3MCTBEHHBIX OPTaHU3MOB.

Okojlornyeckue M dtuyeckue  npobiembl. MO —  reHeTuuyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. WM. BaBuwios, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBanoB.

Tabnupel u cxembl: KapTta «LleHTpbl TPOUCXOXKIEHUSI W MHOTO0Opa3us
KYJbTYPHBIX pacTeHuit», «Ilopospl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenmity, «Otnanénnas ruopuau3anusy, «Padborel akagemuka M. @. liBaHoBay,
«Ilomunnounus», «OO0BEKTHI OuOTeXHONOTUUY, «KJIeTOuHbIE KYJIBTYphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XpOMOCOM.

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAO0B IUKUX (DOPM U KYJIBTYPHBIX
COPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS .



JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Okckypcust «OCHOBHBIE METOABI U JOCTHUKEHHUS CEJIICKIUH PACTCHUN U
KUBOTHBIX (Ha CEJICKIITMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENILHBI ~ y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHMBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIHOHHAA OHOJIOT HA.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHON TEOpHUH. OBOJIIOIMOHHAS
Teopust U €€ MecTo B OWOJOruu. BiusiHue 3BOJIIOIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTHHU U APYTHUX HAYK.

CBuzerensctBa 3Bomonuu. llaneoHTosormueckue: mMoCIEeN0BaTENBHOCTD
HOSIBJICHUS. BHUJOB B NAJICOHTOJOTHYECKOW JIETOIUCH, HEpPEeXOJHble (HOPMBI.
buoreorpadguueckue: cxoacTBo U pazinuue GayH u Gop MaTepuKoB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pa3iMyusi 3MOpPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTMYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKUE: CXOACTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX MeETa0OIMYECKHUX MyTeH Yy Bcex
OpraHU3MOB.

OomonnoHHass teopus Y. JlapunHa. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHM3Ma. J[BWXKyIIME CHUJIBI 3BOJIOUMU BHJOB Mo JlapBuHY (M30BITOUHOE
Pa3MHOXEHUE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIEeNEHHAas W3MEHYHMBOCTD,
O0opp0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Botonuu (CTI) U €€ OCHOBHBIC MOJOXKEHUS.

MuxkposBosorus. [lomynsiuus kak eAMHKIA BUAA U SBOJIOLUU.

JBrkymue cuiibl ((pakTopbl) PBOJIONHMKA BUAOB B Mpupojae. MyTallmoHHBINA
Opouecc M KOMOMHATHBHasT M3MEHUYMBOCTH. llomynsnnoHHBIE BOJIHBI U Apeid
reHoB. M3o1us 1 MUrpanusi.

EctecTBeHHbIl 0TOOp — HampaBisitouii  ¢akrop sBosouuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCT, OpPraHU3MOB Kak pe3ysibTarT 3Bodonuu. [Ipumepsr
MPUCTIOCOOJICHHH Y OpraHnu3MoB. ApoMopd03bl B UINO-a TN TAIIHH.

Bun wu BumooOpazoBanue. Kpurepuun Buga. OcHOBHble  (HOPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJIOTHIECKOeE.

Maxkpossomoniust.  Dopmbl  3BoMOLMK:  (pueTHUECKas, JIMBEPTreHTHa,
KOHBEpTeHTHas, napauenbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxaeHne OT Heclennaau3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crnenuanu3anrsa. AJanTUBHAS paguarius.

JlemoHcTpanum:



[Toptpetsl: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K.
M. bap, O. I'ekkenp, @. Mronnep, A. H. CeBepuos.

Tabmuibl u cxembl: «Pa3BuTre opraHnyeckoro Mupa Ha 3emiiey, «3apoIbIm
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOprOBI 32
cyiiectBoBanue», «EctecTBeHHbIN 0TOOP», «MHOrOoo0pasue COpTOB pacTeHHIl»,
«MHoroo6pazue  mopoJ  KUBOTHBIX»,  «l[lomymsauum»,  «MyTanuoHHas
U3MEHUUBOCTBY», «ApomMopdossy, «Mmunoamantamuuy, «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boionuny», «Kapra-cxema wMapmipyra mnyremectBus Y.
HapBuna», «bopbba 3a cyuiectBoBaHue», «lIpucrnoco0IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe Bu100oOpa3zoBaHme», « IKOJOTHIECKOE BUA00OPA30BAHUEY.

O6opyioBaHUE: KOJUICKIIMS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
Ha0op MIOAOB U ceMsiH, KoJulekuusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJENIb «OCHOBHBIE HANpPAaBIICHUS HBOJIOLUU», 0OBEMHAS MOJEIb
«CTpoeHue ToJIOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpadguueckass kapta Mwupa, KOUIeKIUs «DoOpMbl COXPAaHHOCTHU
WCKOIAEMBIX KUBOTHBIX M pacTeHul», ™oaenb ammukanua «llepekpéct
XpOMOCOM», BIaXHbIE TIpenapatbl «PasButne  Hacexkomoro», «PasBurme
JSATYIIKWY, MUKponpenapat «Jpo3zoduna» (Hopma, MyTtaruu GOpMbl KPBUIBEB U
OKpacKu Teja).

JlaGopaTopHblie M MpaKTH4YecKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIO».

JlaGoparopnas pabora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE )KM3HU HA 3eMue.

JloHayuHbIE TpPENCTABICHHUS O 3apOXKACHUU >KU3HHU. HayuHble rumoressl
BO3HUKHOBEHUSI JKM3HM Ha 3emie: a0uoreHe3 M TMaHCIepMus. XUMHUYecKas
ABOJIONMSI. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCNEPUMEHTAIBLHOE TTOATBEPKICHUE XUMUYECKON 3BOIIOIMU. HavanbHbie STanb
ouonornueckoi sBomornuu. ['umoreza PHK-mupa. ®@opmupoBanre MeMOpaHHBIX
CTPYKTYp W BO3HHUKHOBEHHE NPOTOKIIECTKU. llepBble KIETKHM M KX 3BOJIOLMSL.
dopMHUpPOBaHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie mo spam U nepuojam. Karapxein. Apxeickas u
npotepo3oiickas Hpbl. Ilaneo3oiickas 2pa u €€ TmepuUOAbl: KEMOPHUHCKHIA,
OPIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3o030iickas 3pa u €€ epUoIbl: TPUACOBBIHN, FOPCKUM, METOBOM.

KaiiHo3oiickas »3pa W €€ TNepuoAbl: MAJCOr€HOBBIA, HEOTCHOBBINM,
AHTPONOT€HOBBIN.



XapakTepucTuKa KiIuMaTa U IeoJIorM4ecKux mnpoueccoB. OCHOBHBIE ATalbl
ABOJIIOIMU PACTUTEIBHOIO M KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
XKUBOTHBIX. [l0osiBNIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpaKEHHE 3BOMOUUH. (OCHOBHBIE
CUCTEMATUYECKHE TPYNIIbI OPraHU3MOB.

DBOJIOLHA YeIOBEKAa. AHTPONOJIOTHs Kak Hayka. PazButue npeacraBieHui o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl u3ydeHHus aHTpororeHe3a. CXOJCTBa H
pa3JIMyYUs YEJIOBEKA U )KUBOTHBIX. CUCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuibl  (pakTophl)  aHTpONOTreHe3a. Hacnencreennas
U3MEHUYUBOCTb UM  €CTECTBEHHBIM 0TOOp. OOmIecTBEHHBIM 00pa3  KU3HH,
M3rOTOBJICHHE OPYIAUH TpyAa, MBILUICHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH 3BOJIOLMU YEIOBEKA: aBCTPAIONUTEKH, UeloBek
yMenbii, YenmoBek NpAMOXOASAIMM, UYenoBeK HeaHIepTalbCKui, YemoBek
pa3ymHbIii. Haxoakum uCKOMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHS, 00JacTb
pacnpocTpaHeHHs], 00bEM T'OJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoeueckne  pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHass  (PKBaTOpHaJIbHAsl),  MOHTOJIOW]IHAS
(a3uarcko-aMepukaHnckasi).  UYepTel  NPUCIOCOOJEHHOCTH  NpPEACTaBUTENEH
YEJIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAaHMS. ENMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®. Penu, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmuip! 1 cxembl: «Bo3auknoBenrne CoIHEYHOM CUCTEMBI», «Pa3Butune
opraHuueckoro wmupa», «PacturenbHass KieTka», <« KuUBOTHasi  KJIETKay,
«IIpokapuoTnueckass kierka», «CoBpeMEHHass CUCTEMa OPraHHUYECKOTO MUpay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHHUS YEJIOBEKa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJOTUYECKUX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'O 4YEJIOBEKa», «J/IpeBHenmme moan», «peBHue moam», «llepsbie
COBPEMEHHBIE TN, «HenoBeueCcKue pachh».

O6opynoBanue:  Mysku  «IIpoucxoxkaeHue — 4demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJIepTajblla, KPOMAaHBOHIIA), CIENKU WIH
U300paXeHUsT KaMEHHBIX OpYAU TMEepBOOBITHOTO 4YejoBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebyia), TEOXpPOHOJIOTHYECKass Tabyuila, KoJUieKius «Dopmbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHblie M MpaKkTH4YecKHe padoThI:

[Tpaktrueckast padota Ne 1. «M3yuenne nckomaemMbIXx OCTaTKOB PAaCTECHUU U
KUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WM KpacBETUECKUN My3ei).

Tema 3. OpranusMsbl U OKpY:KaloAas cpeaa.

OKOJIOrHs KaK HayKa. 3aaud U pa3esbl IKOJIOTMU. MeTOoIbl SKOJIOTUYECKUX
UCCIIENOBAaHUN. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3AYIIHAS, MMOYBEHHAs,
BHYTPUOpPraHU3MEHHAs.

Oxonoruueckue (axropel. Kiaccudukanus 3KoNIOru4eckux (HaKkTopoB:
abnotuuyeckre, OWOTHMYECKHE U aHTpOINOreHHble. JIeHcTBHE HSKOJOTHYECKHUX
(aKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAN3M.
[IpucnocoOnenusi OpraHu3MOB K  JACHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMsl.

buotnueckue  dakroppl.  Bumbl  OHOTHYECKHUX B3aUMOJICHCTBUN:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsbl. lapasurusm, koomnepauus,
MYTyaJlu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaxJIEOHUYECTBO). AMEHCAINU3M,
HEUTpanu3M. 3HauYeHHEe OMOTMYECKHUX B3aUMOJECUCTBUI Ui CYLIECTBOBAHMUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH monyysinud. OCHOBHBIE IIOKa3aTesn
HNOMYJISIUUU: YHMCIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J{lnHaMyka 4uCI€HHOCTH MOIYJISIUU U €€ Perysaiusl.

JdeMoHCTpauu:

[Toptpetsl: A. 'ymGonbar, K. @. Pynbe, 3. ['ekkens.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUA
opranuzmoBy», «®Portonepuoanszm», «llonmymauum», «3aKOHOMEPHOCTH pPOCTa
YUCIIEHHOCTU NOMYJISAIMU UHDY30pun-Typenbkn», «[lumessie nenm».

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdosmoruueckre 0COOEHHOCTH PACTEHUHN U3
Pa3HBIX MECT OOHMTaHH.

JlabopaTtophnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas pabora Ne 2. «Iloacuér mIOTHOCTH MOMYJSLUUNA PAa3HBIX BUIOB
paCTEHUI.

Tema 4. Coob1iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miecTBO opraHuzMoB — OuoueHo3. CTpyKTypbsl OHMOIIEHO3a: BHUIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momuHanTel. CBsi3M B
OMolLIeHO3e.

DKoJlorMueckrue cuctembl (dkocuctembl). IloHstne 00 »skocucteMe u
ouoreoreHo3e. OYHKIIMOHAIbHbBIE KOMIOHEHTBI 3KOCUCTEMBbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduueckue (muiieBbie) YpOBHU JKOCUCTEMBI. [luieBble Iienmu U CETH.
OcHOBHBIE TIOKa3aTeNd SKOCHUCTEMbI: OuMoMacca, MPOAYKIHUA. DKOJIOTHYECKUE
nupamMuibl: TPOAYKIHUHU, YHUCICHHOCTH, Ouomaccel. CBOHCTBA HKOCUCTEM:
YCTOMYHUBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccHs.

[IpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOTO
WJIM IIAPOKOJIMCTBEHHOTO JIEca.

AHTpPONIOr€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X03s1iICTBEHHOE 3HAUEHHUE arPOIKOCUCTEM B yPOOIKOCUCTEM.

buopa3zHooOpasue kak ¢akrop ycToHduBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnanackoro o 6uocdepe. ['paHuiibl, cocTaB M CTPYKTypa
ouocdepnl. Kuboe BemectBo U ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJ100aNbHOM 3KOCUCTEMBI. J(MHaMHuYecKoe paBHOBecME€ M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopots! BemiecTB 1 OMOre0OXUMUYECKUE ITUKIIbI AIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTH OHMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiin. AHTpONIOreHHbIe U3MEHEHUsI B Ouocdepe.
I'moGanpHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocyliecTBOBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
O0Mopa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Ouocgeprl. OCHOBa pallMOHAILHOTO
VOpPaBJICHUS TPUPOJHBIMU pECypcaMd M UX HCHOJb30BaHME. JloCTHKEHHS
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JdeMoHCTpanum:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuubl u cxembl: «IIumessie nenu», «bUoLEHO3: COCTaB U CTPYKTypay,
«IIpuponnpie coobmiectBay, «llemu nuTaHus», «IKOJOTHUECKas MUPAMHUIAY,
«buocepa u yenoBek», «IKocucTEMa MUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOrOo  jeca», «buomeHo3 Bomoéma», «ArpoueHo3», «lIpumepHsbie
AHTPOIIOTEHHBIE  BO3JECUCTBUS HA NpPUPOAY», «BakHeWlne UCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX BOi», «[louBa — BakHelIash cOCTaBIISAIOIIAS
ouocdepo», «DakTopsl aerpaganuu nousy», «llapHukoBbiit 3PdekT», «DaKkTophl
paIMoOaKTUBHOIO 3arpsisHeHust Ouocdepb», «OO0mas cTpykTypa Ouochepsi»,
«Pacnipoctpanenue >xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopot yriepoaa B 6uochepe», «KpyroBopoT azora B Ipupoae».

O6opynoBanue: Mojenb-anIuIkKausa « TUMUYHbIe OMOIIEHO3bI», Tepbapuii
«PacturenbHbIe cOOOIIECTBAY, KOJUICKINN «buorneno3y, « Bpenurenn BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp», TrepOdapuu U KOJUIGKUIMU pACTEHUUA H
KUBOTHBIX, PUHAJICKAIINE K PA3HBIM 3KOJIOTHYECKUM TpYyIaM OJHOTO BHJA,



Kpacnas xuura Poccuiickoit ®eneparnuu, U300paXeHHUsS OXPaHSIEMBIX BHJIOB
pacTeHU! U JKUBOTHBIX.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA [TPOI'PAMMEBI 110
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacno ®I'OC COO, ycraHaBnuBarOTCS TpeOOBaHMS K pe3yJbTaTaM
OCBOCHMs  OOydaloUIMMHCA HOpOrpaMM  CpeIHEero oOmero oOpa3oBaHMSL:
JMYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType IHMYHOCTHBIX PE3yJbTATOB OCBOEHUS mpeamera «buomorus»
BBIJICJICHBI CIISAYIONIHNE COCTABIIAIONINE: OCO3HAHUE OOYYaIOIMIMMUCS POCCUHUCKOM
FPaKIaHCKOM MJCHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOINpEeICHUI0, HAJIMYME€ MOTHBAallUM K  OOy4YeHUIO  OHOJIOTHH,
[[EJICHANPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOUYEBBIX IIEHHOCTEH M HCTOPUYECKUX TPAIUIIMA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOACTBOBATHCS B CBOCH
JNEATEIbHOCTH I[IEHHOCTHO-CMBICJOBBIMH  YCTAHOBKAMH, NPUCYLIIUMHU CHCTEME
OMOJIOTHYECKOTO0  O0pa3oBaHUs, HAJIUYME HKOJOTUYECKOTO MPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS Ipeamera «buonorusy IOCTUTAIOTCS B
€IUHCTBE YYEOHOM ©W BOCHHUTATEIbHOM JCATEIBHOCTH B COOTBETCTBHH C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT IIpoOlleccaM CaMOIMO3HAHMSI, CaMOBOCIHTAHUS U
CaMOpPa3BUTHs, PA3BUTHUS BHYTPEHHEWM TMO3UIWM JIMYHOCTH, IATPUOTHU3MA,
YBOKCHUSA K 3aKOHY W TPABOIOPSAKY, YEJIOBEKY TPYAa U CTapUIEMy MMOKOJCHUIO,
B3aUMHOI'0 YBAXKCHUS, OEPEKHOTO OTHOILICHHS K KYJITYPHOMY HACIEIUIO U
TpaAULHSIM MHOTOHALMOHAIBLHOTO Hapona Poccuiickon denepauuu, NpUpole U
OKpYXaroulen cpere.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOro mpeamera «buomorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTh U CITIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPECHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEXICHUN, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IICHHOCTSIM POCCHMCKOIO OOIIEeCTBa, pPacHIUpPEHUE >KHU3HCHHOTO
OIbITA W OMbITA AEATEIBHOCTA B MPOLECCE PEATM3AMA OCHOBHBIX HAIIPABJICHUHN
BOCHHUTATEIIBHOM JIEATSILHOCTH, B TOM UHCJIC B YAaCTH:

1) rpa:knaHCcKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEerocs: Kak aKkTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBaKCHUE
3aKOHa M MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKON [IE€SITEIBHOCTH TMpPU  CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBACHSITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICCTBUS JIFOJICH C Pa3HBIMHU YOCKICHUSAMH, KyJIbTYPHBIMH IICHHOCTSIMH U
COLMAIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W UCCIEJOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIICHUS K MHEHUIO OIMOHEHTOB NPH OOCYXJIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCThH K TYMaHUTApHON U BOJIOHTEPCKOM AEATEILHOCTH;

2) NaTpMOTHYECKOT0 BOCTIUTAHUS:

chOpMHUPOBAHHOCTh pOCCUCKON IPaKIaHCKON UJEHTUYHOCTH,
MaTpuoOTU3Ma, YBaXXEHUSI K CBOEMY HapOJy, UYyBCTBAa OTBETCTBEHHOCTH TEpe]
Ponunoit, ropmoctu 3a cBOM Kpad, CBOXWO PoOauHY, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MIPUPOJIHOMY HACJICAUIO U MaMSITHUKAM MPUPO/IbI,
JTOCTUXKEeHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ] POCCHUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHUS OWOJOTMUM B TO3HAHWUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYK€HHIO M 3amuTe (OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HaHME JYXOBHBIX LIEHHOCTEW POCCUUCKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNS,

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHE JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTONIMBOTO OYayIIEero;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJMUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TNPHUHATHS 1EHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaaulUsIMHU Hapo0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs ICTETHKY OBbITa, HAY4YHOTO W
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



NOHMMAaHKE MOIMOHATILHOTO BO3JCHCTBUS KUBOM MPHUPOIBI U €€ [EHHOCTH;

TOTOBHOCTh K CAMOBBIPXEHUIO B PAa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHHE
POSBIISITH KAUeCTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usnueckoro BocnuTaHus, (POPMHUPOBAHUS KYJBTYPbI 310POBbS H
IMOIMOHAIBHOIO (JIAT OOy YHSI:

NOHMMaHHWE W peanu3alnus 370pOBOro M 0Oe30macHoro obpasza >KU3HH
(3mopoBOE  TNWTaHWE, COONIOACHUE TUTMEHHMYECKMX TpaBWI M HOPM,
COQIaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXa, peryispHas (Qundeckas
aKTUBHOCTb), OEpPEXKHOTO0, OTBETCTBEHHON0O M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PH3UYECKOMY H IICUXHUYECKOMY 3/10POBBIO;

NOHMMAaHWE IIEHHOCTH TIPaBWJI HWHAWBHIYAIbHOTO M  KOJUIEKTHBHOTO
0€301acHOro MOBEICHUS B CUTyallUsIX, YITPOXKAIOLIUX 30POBBIO U )KU3HHU JIOEH;

OCO3HaHUE TOCJEACTBUNA M HENPUATUS BPEIHBIX MPUBBIYEK (YIMOTpeOseHUs
aJIKOTO0JIs1, HAPKOTHUKOB, KypeHUs);

6) TPyA0BOIr0 BOCIIMTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTH MAacTEpCTBa, TPYIOIIOOUE;
TOTOBHOCTb K aKTHBHOW JESATEIBHOCTH TEXHOJOTHYECKONW M COLMAIbHOU
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CaMOCTOSITEIBHO

BBINOJIHATH TAKYIO JESATEIIbHOCTD;

UHTEpEC K pa3indHbIM cpepaM MpodhecCHOHATbHOU e TeIbHOCTH, YMEHUE
COBEpILAaTh OCO3HAHHBIA BBIOOpP Oyaymiei npodeccu W peasu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBI;

TOTOBHOCTh W CIIOCOOHOCTH K OOpa30oBaHUI0 U €amMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HH;

7) 3K0JIOrHYeCcKOro BOCIMTAHUS

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIICHHE YPOBHS OJKOJOTUYECKOW KYyJIbTYphl: NPUOOPETEHHE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OLEHKM MX BO3MOXXHBIX MOCIEACTBUMA JUIs
OKPYXKaroUen Cpebl;

OCO3HaHHWE TJI00aJIBLHOrO XapakTepa IKOJIOTMYECKUX MpoOjieM U MyTed ux
pEIICHNUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU M3YyYEHUH OHOJOTUHU
3HaHWA W YMEHHUS TIpU pEHICHWH TMpPOOJeM, CBS3aHHBIX C PalUOHAIBHBIM
IPUPOJIONONIb30BaHUEM  (COONMIOIEHWE  TpaBWJI  MOBEACHHUS B MPUPO/IE,
HAIPaBJICHHBIX HAa COXpPAaHEHUE pPAaBHOBECUS B HKOCHCTEMAax, OXpaHy BHJIOB,
IKOCHUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JICWCTBHM, MPHUHOCAIIUX BpEI  OKPYXKarolIeh
IMPUPOJIHOM Cpelie, YMEHHE IPOTHO3UPOBATh HEOJIArONMPHUSATHBIE SKOJIOTHYECKHE
MOCJIECTBUA MPEANPUHUMAEMBIX JCUCTBUM M IPEAOTBPAILATh UX;

HAJINYUE PA3BUTOTO AKOJOTMUYECKOTO MBIIIJICHUS, S9KOJIOTUYECKON KYJIbTYPHI,
OITbITa JIeATEIILHOCTH 9KOJIOTHYECKOM HaIpPaBJIECHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEIIbHONM, KOMMYHUKATUBHOW W COLHAAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTHUUYECKOMN JIESITEILHOCTH SKOJIOTUYECKON
HaIpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJMKYJIHTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UUTATEIbCKON KYyJNBTYphl KaK CpPEICTBa
B3aUMO/ICUCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUDA;

MOHMMaHUE crheruuKu OHOJIOTHHM KaK HayKd, OCO3HaHUS €€ poJiu B
(GbOpMUPOBAHUU PAIMOHATIBLHOIO HAYYHOTO MBINIJICHUS, CO3JIaHUHM IIEJIOCTHOTO
MPEJCTaBICHUS 00 OKPYXaIoIIeM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
o0111ecTBa, B MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U PpEIICHHH MpoOsiemM
COXpaHEHMS IIPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTUM JJIi COBPEMEHHOW ITMBHIIM3AIIMH:
oOecriedyeHuss HOBOTO YpPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIOCOOHBIX pElIaTb PECypCHble MpoOJIeMbl  pPa3BUTHUSA
YeJI0BEYECTBA, MOMCKA MyTEeW BhIXOJa M3 TJI00ATBHBIX SKOJOTHYECKUX MPOOJIeM U
obecricueHuss  Tepexojia K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIIBHOMY
UCIIOJIb30BAaHUIO TIPUPOJHBIX PECYpcoB M (OPMHUPOBAHHMIO HOBBIX CTaHIApPTOB
JKW3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHHU OHOJIOTMYECKUX 3HAHUN B LEAX
MOBBIIICHUST OOIIEeH KyJIbTYphl, €CTECTBCHHO-HAYYHOH TI'pPaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydJaromuxcs, (GpopmMupyemon
IpU U3YYEHUH OUOJIOTHY;

MOHMMAaHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh TOJydaeMble 3HAHUS IS aHajliu3a W
OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO0 MUpa M MPOUCXOISIINX B HEM M3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIC 3aKTIOYCHHUS HA OCHOBE HAyYHBIX (PAKTOB W
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOJTYUYEHHUSI IOCTOBEPHBIX BHIBOOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO MCIIOJb30BAaTh OHMOJIOTMYECKUE 3HAHUSA IS
pelieHust mpo0JeM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTH HAYYHOW MESATENbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO U UCCIIEN0BATENBCKYIO JESITEIbHOCTh MHINBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUIO0, K AaKTMBHOMY IIOJyYEHHIO HOBBIX 3HAHUU IO OHOJIOTUU B
COOTBETCTBUM C KU3HEHHBIMU [TOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUsI ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HA4YMMble g (OPMHUPOBAHMUS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHBIE MOHSATHUS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEIU(GUKY METOAOB ITO3HAHWS,
HCTIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
CUCTEMa, Hay4HbIH (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClIeloBaHMe,  HAONIOJEHHE, U3MEpPEHHEe, OKCHEPUMEHT U  JPYTHX),
YHUBEpCAJIbHbIE y4eOHBbIE JEWUCTBUSL (MO3HABATEIbHBIE, KOMMYHUKATUBHEIC,

pEryJISITUBHBIE), o0ecreunBaroye (dbopmupoBaHue (YyHKIMOHATIBHOM
IPaMOTHOCTH UM  COLIMAJBHOW KOMIIETEHIMH OOydYaroIuxcsi, CIOCOOHOCTb
oOyyaromuxcs UCII0JIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKME 3HAHWS M  YHUBEpCalibHble Yy4YeOHbIE JCHCTBUA B
ITI03HABATEIILHON U COLMAIIBHON MPAKTHUKE.

MertanpenMeTHble pe3yJIbTaThl OCBOCHHUSI MPOTPAMMbI CPEIHETr0 O0OIIero
o0pa3oBaHUsI TOJDKHBI OTPaXKATh:

OBaajnenne YHHBEpPCAIbHBIMH yueOHbIMH MO3HABATEJILHBIMU
AefCTBUSIMM:

1) 6a3o0Bble JIorMYecKHe JeiiCTBHA:

CaMOCTOATENbHO  (OPMYJIHPOBATh W aAKTyalIH3UpOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIBb30BaTh NPU OCBOCHUM 3HAHUN MNPHUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cUHTE3a, CpaBHEHMSI, KilaccuUKauu, 0000IIeHHs ), pACKPBIBATH CMBICIT
OMOJIOTHYECKUX TIOHSATUM (BBIJEIATHh WX XapaKTEpHbIC MPU3HAKU, YCTAaHABJIMBATH
CBSI3U C IPYTUMHU MOHSITUSAMM);

ONpEeNeNATh LEIU ACATEeNbHOCTH, 3ajlaBasi mapamMeTpbl U KPUTEpUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI IESITEIbHOCTH C MOCTABICHHBIMU LETISIMH;

UCITOJI30BaTh OMOJIOTUYECKHUE TOHATUS ISl OOBSICHEHUS (PAKTOB U SBICHUMN
YKABOM IIPUPOBI;

CTPOUTH JIOTMYECKHUE pPaCCyXACHUS (MHAYKTUBHBIC, JCAYKTHUBHBIC, IIO
aQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpUBaEMBbIX
SIBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSITh CXEMHO-MO/ICJIbHbIE cpeacTBa s MpEACTABICHUS
CYILIECTBEHHBIX CBSI3€l M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTaxX, a



TAK)K€  NPOTUBOPEYMH  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IUYHbBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PELICHUS MPOOJIEMbI C y4€TOM aHalu3a UMEIOIIUXCS
MaTepualbHbIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
EJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH I€ITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE el CTBHS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIEIOBATENBCKON U MPOEKTHOMN AEATEIbHOCTH,
HaBbIKAMM  pa3peuieHust MOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTENIbHOMY IOUCKY METOJOB PELIECHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJBl JCATEIBHOCTH IO TIOJYYEHHIO HOBOIO
3HAaHUA, €r0 HUHTEpIpeTalH, NpeoOpa3oBaHUI0 U NPUMEHEHUI0O B YYEOHBIX
CUTYaIIMSIX, B TOM YHCIIE IIPHU CO3/IaHUN YYE€OHBIX U COLUATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAY4YHbI TUI MBIILIEHUS, BIaJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSAMU U METO/IAMU;

CTaBUTh W (opMynupoBaTh COOCTBEHHBIE 3aJauyd B O00pa30BaATEIBHOU
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TPUYMHHO-CJICCTBEHHBIE CBA3M W aKTyaJlU3UpOBaTh 3ajavy,
BBIIBUTaTh TUINOTE3y €€ pelleHUs, HAaXOAUTh apryMEHThl AJi1 JO0Ka3aTeabCTBa
CBOMX YTBEPXKJICHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIYYEHHBIE B XOJ€ pEUIEHUS 3aJaud pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

NaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LI€JICHANIPABICHHbIM MOUCK IMEpPEeHOca CPEICTB M CHOCOOOB
nercTBUs B TPOGECCUOHAIBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUSA B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETb HHTErPUPOBAThH 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pa6ora c ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX UHPOPMAIUH (TEKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CJIOBApsAX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETe), aHamn3upoBaTh



MH(GOPMALIMIO PA3IUYHBIX BUOB U (POPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
e€ JI0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpOChl U MPUMEHATh PA3JIUYHBbIE METOJbI MPU TOUCKE U
otOope Ouosiornyeckoil nHpoOpManuu, HEOOXOAUMOMN NJISl BBITOJHEHUS Y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT MCIHOJIB30BaHUSI HHOOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (opMy  TIpencTaBICHHS
ouosiorndeckor nHGopMaIu (CxeMbl, rpaduKu, AUArpaMMbl, TaOIUIIbI, PUCYHKH
" Ipyroe);

UCTIONb30BaTh HAYYHBIA S3BIK B KauyecTBE CpeACTBA mpu padbore cC
Ononornyecko uMHGpOpMaIMEl: NPUMEHITh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKHE 3HAKHM U CHUMBOJIbI, (OopMyJbl, abOpeBUATYPY, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJIaJIeTh ~ HAaBBIKAMU  pAaCO3HABaHWs W 3alIUTBl  WHGOpPMAIUH,
MH(})OpPMAIMOHHONW 0€30MaCHOCTH JINYHOCTH.

OgiaieHHe YyHUBEPCAJbLHBIMUA KOMMYHUKATUBHBIMU J1€CTBUSIMH:

1) o01enue:

OCYIIIECTBIISITh KOMMYHHUKAIIMHA BO BCEX cepax KU3HH, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM TIO CYIIECTBY OOCYKTaeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXXICHHS OTHOCHTEIHHO BBIMIOJHEHUS MpeajaraeMoit
3a/lay, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH TMO3UIIUN JPYTUX YYaCTHUKOB
JTMajIoTa Uil JUCKYCCHH ),

pacro3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOIIEHUS, TOHWMATh 3HAUYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CHUTYaIlHH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJAJIETh PA3IUYHBIMM CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHHUs JAPYTUX JIOAEH, POSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHS C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eSITeJIbHOCTD:

MOHUMATh M HCTOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW M WHIWBHUIYyATbHOU
pabOTHI IPU PEIICHUN OUOJIOTHIECKOMN TPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBLIX ()OPM B3aMMOACHCTBHSI TP PEIICHNN YIeOHOM 3a1a4u;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0r0 WieHa KOJIICKTHBA;



IIPUHUMATh €A COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAWUHUPOBATh NEUCTBUSA MO €€ JOCTH)KEHHUIO: COCTAaBISATH IUIAH JACHCTBHIA,
pacupenensiaTb pojaud ¢ Y4E€TOM MHEHHH YYacCTHHKOB, OOCYXKIaTh pPe3yJbTaThl
COBMECTHOU paboThI;

OLICHUBATh Kadye€CTBO CBOETO BKJIAJa W KaXJOr0 Y4YaCTHUKA KOMAaHIbl B
oO1uit pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpeaaraTb HOBBIE NPOEKThI, OLEHUBATH MAEH C TO3UMLUHAH HOBHU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIITh ITO3UTUBHOE CTPATETUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIMSIX, IPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIMATHBHBIM.

OBJiaieHre YHMBEPCAJIbHBIMH PEryJATHBHBIMHY J1e/iCTBUSMU:

1) camoopranuzanmusi:

UCIIOJB30BaTh OWOJIOTMUECKUE 3HAHUS JIS BBIABICHUS NOpoOJIeM M HUX
pelIeHus B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OHOJOTUYECKUX 3HAHUWM II€JIEBbIE U CMBICJIOBBIC
YCTAaHOBKHM B CBOHUX JICMCTBHUAX M MOCTYNKAaX IO OTHOIIEHUIO K >KUBOW IMPHUPOJE,
CBOEMY 310POBBIO U 3JJ0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh IMO3HABATEIBHYIO JEATEIbHOCTD, BBIABISATH
npo0IeMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JNEATEIBHOCTH U )KU3HEHHBIX CUTYALUSX;

CaMOCTOSITEJTbHO  COCTaBJISATh IUIAH pelieHuss TMpodJieMbl € y4ETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOUTCHU;

JIaBaTh OLICHKY HOBBIM CUTYalLIUsIM;

pacuIupsiTh paMKu y4eOHOIro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYIUIUU B
Pa3HBIX 00JIACTSX 3HAHWM, TMOCTOSIHHO TIOBBINIATH CBOW O0Opa30BATENbHBIN |
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LETISM;

BIAJCTh HABBIKAMH  IO3HABATENbHOW  pedieKkcMr KaKk  OCO3HAHUsA
COBEPIIAEMBIX JCUCTBUM W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJIbTaTOB H
OCHOBAHUM, UCIOJIB30BaTh MPUEMBI peICKCUM JJIsi OLIEHKU CUTyalluu, BhIOOpa
BEPHOTI'0 PELICHHUS;

YMETh OLICHMBaTh PUCKUM M CBOEBPEMEHHO NPUHHUMATh PELIEHHS IO HUX
CHIKEHUIO;



NPUHUMATh MOTHBBI W apTyMEHTHI APYTHMX TIPU aHAIW3€ pPe3ylIbTaToOB
JESTSIIbHOCTH;

3) npuHATHE ce0sl U APYTUX:

MPUHUMATH Ce0sl, MTOHUMAas CBOM HEAOCTATKH M IOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBl JPYIHX TpU aHaIW3e pPe3yIbTaToOB
JEeSATEIIbHOCTH;

pHU3HaBaTh CBOE MPABO M MPaBO IPYTHX Ha ONINOKH,

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C MTO3UIIMH JPYTOTO YeJIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs mporpammbl COO 1o Ouojoruu Ha
0a30BOM YypOBHE BKJIIOHAIOT crienuduueckue st yueoHoro npeamera «buomorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOEHUIO, MHTEPIPETALNU U
MpeoOpa30BaHUI0 3HAHUM, BUJIBI JIEITCIBHOCTH IO MOJYYCHUI0 HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUN B Pa3JIMUHBIX YYEOHBIX CHUTYalUSX, a TaKXKE€ B PeabHbIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX C Ouojorueid. B mporpamme mnpeamMeTHbie
pe3yNbTaThl MPEACTABICHBI IO TOaM O0yUEHHUS.

[IpenmeTHbIE pe3yNbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAy4YHOTO
3HaHUSA €CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHUpPa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOCKHBIX  YUYEHBIX-OMOJIOTOB B pa3BUTHE Ouosornu, (YyHKIIMOHAILHOM
rPaMOTHOCTH Y€JIOBEKA JIsl PEIICHUS )KM3HEHHBIX 3a7a4;

YMEHHUE pacKpbIBaTh COJIEp’KaHHE OUOJOTUUECKUX TEPMHUHOB WM TOHSTHH:
KW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIEeCTB M IPEBpAIICHHEC
SHEPIruM), TOMEOCTa3 (CaMOpEerysilys), YPOBHEBAasE OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHUE (PEMIPOAYKIHUSA), HACIEICTBEHHOCTh, U3MEHYMUBOCTh, POCT U
pa3BUTHUE;

YyMEHHUE Wu3JIaratb OWOJIOTHYECKHE TeopuHr (KJIETOYHAas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKyJIsipHOH Owuosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 1ieHTpax MHOTooOpas3us u
MPOUCXOXKJIECHUS KyJIbTypHbIX pactenuii H. M. BaBunoBa), onpenensite rpaHUIlbI
UX MPUMEHUMOCTH K KMBBIM CHCTEMaM;

YMEHHE BIIaJIeTh METOJJaMU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJICHUE U
OTMMCaHUE >KUBBIX CHUCTEM, TMPOIECCOB U SBJICHUMN, OpraHu3alvs U TMPOBEJICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIIBMIKCHHE  THUIIOTE3HI, BBISIBJICHUE
3aBUCUMOCTH MEXIY HCCIEIYEMBIMH BEIMYUHAMH, OOBSICHEHHE MOTyYECHHBIX



PE3yNbTaTOB, WCIIOJIB30BAHHBIX HAYYHBIX TMOHSITHH, TEOPHA W 3aKOHOB, YMCHHE
JIeJ1aTh BHIBOJIbI HA OCHOBAHUU TIOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC NPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapuoOT, OMHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB U MPEBpALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTHYECKOTO W SHEPreTHueckoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOZAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOTO pPAa3BUTUS  OpraHU3Ma
(oHTOTEHER);

YMEHUE TPUMEHATH TOJyYCHHBIE 3HAHUS JIJIST OOBSICHEHUS OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, NIl TPUHITHUS MPAKTUUYECKUX PEHICHUI B IMOBCEIHEBHOU
KU3HU C 1eJbpl0 obOecrieyeHus O€30MacHOCTH CBOETO 3[0pPOBbS U 370POBbs
OKPYXKAIOIIUX JIFOJIeH, COOTFOICHHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKPYXKAIOIIEH
MPUPOTHON cpejie, TMOHWMAaHWE HEOOXOAMMOCTH HWCIIOJIb30BAHUS TOCTHKCHHM
COBPEMCHHOU Oowonmorun W OMOTEeXHOJNIOTHA IS PAIMOHAIBHOTO
IPUPOOIIOIH30BAHNS;

YMEHUE peIlaTh »JJIEMEHTapHbIE TEeHETUYECKHE 3a/Jlayd Ha MOHO- H
TUTHOPUIHOE CKpEIIMBAaHMUE, CIICTUICHHOE HACJICIOBAaHUE, COCTABISTH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS IS TPEACKA3aHMs HACJICIOBAaHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATH JIa0OpAaTOpPHBIE M MPaKTHYECKHe paboThl, COOII0NATH
npaBuia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OICHWBAaTh W HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEpKaHUs, BKJIIOYAIONIYI0 TICEBAOHAYYHBIC 3HAHHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpEJCTBA MACCOBON MHGMOPMAIINK, HAYIHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCIEeKThl COBPEMEHHBIX HWCCIIECIOBAaHUNA B OHOJIOTHH,
MeIUITHEe, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBCHHBIC TMCHMEHHBIE W YCTHBIE COOOIICHMS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
MCIIOJIH30BATh MTOHATUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTrO mpeamera «buomorus» ¢ 11
KJlacce TOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUA O MECTEC M POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHs, O BKIIAJE POCCHUCKUX W
3apyOEKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJIOTHH, (YHKIIMOHATHLHOU
IPaMOTHOCTH YEJIOBEKa JUIsl pEIICHUS )KM3HEHHBIX 3a1a4;

YMEHHUE PaCKpBIBaTh COJCpKAHUE OHOJIOTMYECKMX TEPMHUHOB W TTOHSATHI:
BU/I, IOMYJISILUS, T€HO(OH, BOJIOLMS, ABUKYIIUE CUIIbI ((PAaKTOPHI) SBOIIOLNH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BU000pa30BaHUE, IKOJIOTHIECKHE (DAKTOPHI,



DKOCUCTEMA, MPOAYLEHTH, KOHCYMEHTBI, pEAyLEHTbl, LEeNu I[HUTAHHUS,
AKOJIOTHYECKas MupamMua, OuoreoeHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEeOopuH (IBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DSBOJIOLWH), 3aKOHBl M 3aKOHOMEPHOCTH
(3aponpimieBoro cxoactBa K. M. boapa, depenoBanusi TJIaBHBIX HamlpaBJICHUNA U
nyteir sBomonu A. H. CeBeproBa, yuenuss o 6uochepe B. 1. Bepuanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BJIaJIeTh METOIaMHU HAYYHOTO MO3HAHUS B OMOJIOTHUHU: HAOMIOACHHUE U
ONMCAHUE >KUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpraHU3alys W IPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABHKEHHE  THUIIOTE3HI, BBISIBJICHUE
3aBHCHUMOCTH MEXKIY HCCIEIyeMbIMU BEJIUYMHAMH, OOBSCHEHUE MOJIYYCHHBIX
pE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHSITHI, TEOPUA U 3aKOHOB, YMEHHE
JIeaTh BBIBOJbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE IPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, TNOMYJALMNA, TPOIYLEHTOB, KOHCYMEHTOB, pEIYyLEHTOB,
OMOreOlEHO30B U 3KOCHCTEM, OCOOEHHOCTUM TIPOIIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTU
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (PAKTOPOB HA OPraHU3Mbl, IEpPEHOca
BELIECTB M IIOTOKA SHEPIMM B DJKOCHCTEMAX, AHTPOIIOICHHBIX HM3MEHEHUU B
HKOCUCTEMAX CBOEM MECTHOCTH, KpyroBOpOTa BEIIECTB M OHMOTreOXMMHUYECKUX
IIUKIIOB B Orocdepe;

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBACHEHHS] OMOJOTMYECKHX
MIPOLIECCOB M SIBJIICHUM, U1 NMPUHATHS MPAKTUYECKUX PELIECHUNA B IOBCEAHEBHOMU
KHU3HU C IeJbl0 obOecrieyeHus Oe30MacHOCTH CBOETO 370pOBbS M 370POBbs
OKpY>KaIOIIUX JIFOAEH, COONIOIEHNs HOPM TPAaMOTHOTO MOBEACHUS B OKPYKaroIien
MPUPOJHON cpefie, NMOHMMAaHUE HEOOXOAMMOCTH HCIOIb30BAHUS JTIOCTHIKEHHIM
COBPEMEHHOM OMOJIOTUH ISl pallMOHATBHOTO MPUPOIONOJIb30BAHMS;

YMEHUE pelaTh 3JIEMEHTAapHblEe OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
NepeHoca BEIeCTB U YHEPTUU B IKOCHUCTEMaXx (LIeNH MUTAHMUS);

YMEHUE BBIMOJTHATH JIA0OpATOPHBIE M TMPaKTHUYECKHe paboThl, COOII0NATH
npaBuia npu pabore ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YyMEHUE KPUTHUYECKH OLEHUBATh W HMHTEPIPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJIepKaHMUS, BKJIIOYAIOLIYI0 T[ICEBIOHAYYHBbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBa MacCOBOM MH(OpMALIUU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJI0OadbHBIE  JKOJOTHYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE NHCHBMEHHbIE W YCTHBIE COOOIICHMUS,
000011ast 6MoIOrMYecKyr0 UHGOPMALMIO U3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buono aK HayKa 2 0.5
HOTOTI KaK Hayk https://m.edsoo.ru/7f41c292
2 JKuBbIe CUCTEMBI M UX OpraHu3aius 1 bubmorexa [IOK
p . https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTAB U CTPOCHUE KIIETKHU 8 1 bubmorexa [IOK
P https://m.edsoo.ru/7f41c292
bu6nuorexa [JOK
4 AH3HEACATENEHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 PasMHOXEHNE U MHIUBUYAJIBHOE PA3BUTHE 5 1 bubmmnoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M U3MEHYMBOCTH 8 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
- Cenekuus opranu3MoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41¢292
bu6nunorexa [JOK
8 Pe3epBHOE Bpe 1
PBHOE BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KITACC

KoaudecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHHE pa3aesioB H TeM nu(poBLIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmnoreka [IOK
1
I IBOITIOIHOHHAS OHOIIOTHA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnnorexa HOK
3emiie ’ https://m.edsoo.ru/7f41cc74
3 Opra"dusmel 1 OK aroIas cpena 5 1 bubmmorexa LHOK
P pyzatottt pei https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Coo0111ecTBa U DKOJIOTHYECKHUE CUCTEMBI 9 hitps:/m.cdsoo.ru/Ti4 1ecT4
bu6mmoreka [JOK
P 2
> C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 2.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabubie | IlpakTuyeckue A p
n/n Bceero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast paborta No 1
bubnuorexa [JOK
2 «/cnonp30BaHue pa3IMYHBIX 1 0.5
https://m.edso0o0.ru/863e6122
METO/IOB MPU U3YYCHUHN
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cUCTEMBI, IIPOLIECCHI 1 bubmmnoreka [JOK
U UX U3y4YECHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHH cOCcTaB KIeTKU. Boma u | bu6mmoteka [IOK
MUHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
bu6nuorexa [IOK
5 benku. Cocta u cTpoeHue 0eIKoB 1
P https://m.edso0.ru/363e6b72
DepMeHThI — OMOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubnmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha IpUMEpe aMuIa3bl
WJTM KaTajasbl)»
bub OK
7 VYrineBonsl. JIunuasl 1 nbamorexa L

https://m.edso00.ru/863e6870




bubmuorexa [JOK

8 Hykientionsie kiciote. ATO https://m.edsoo.ru/863e6d5c
9 Hcropust u METObI U3y4EHUS bubnmoreka [JOK
kietku. Kiierounas reopust https://m.edsoo.ru/863e6e88
10 Knerka kak nemnoctHas »KuBast
cucrema
CrpoeHune 3yKapuOTUYECKON KIIETKH.
JlaboparopHas pabota Ne 2
«M3yueHue cTpoeHus KIIETOK Bbu6mmoteka [JOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTHCAHUE»
bu6mmoteka [IOK
12 OOMeH BelecTB Wik METaboIu3M hitps://m.cdsoo.rw/863c766¢
bu6mmoteka [IOK
13 Porocumres. XemocHHTes https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 Iueprerueckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kjeTku. Muros. JlabopatopHas BuGnmorexa LOK
15 pabota Ne 3 «HabGumoieHre MuTo3a B 0.5 hitps://m.cdsoo.ru/863¢7dcd
KJIETKaX KOHYMKa KOpelIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunTes 6enka. Peakius bu6nunorexa [JOK
MaTpUYHOI'0 CUHTE3A https://m.edsoo.ru/863e796e
bu6nunorexa [JOK
17 Tpancnsmsi — buocuntes benka https://m.edsoo0.ru/863e796¢
18 Hexknerounslie popMbl )KU3HU — bubmuoreka [IOK




BUPYCHI

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

bu6nmoreka [IOK

19 DopMBI pa3sMHOXKEHHS OPIraHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6nmoreka [IOK

20 Meii

enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE TIOJOBBIX
KJ1eTOK. OII010TBOPEHHUE.
)1 JlaboparopHas pabora Ne 4 0.5 bubnmnoreka [JOK
«3y4yeHue cTpoeHus OJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIE€TOK Ha T'OTOBBIX
MHUKpOIIpenaparax»
” NunuBuayansHOE pa3BUTHE bu6nuoreka [IOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
3 l'enernka — Hayka o bu6muoreka [IOK
HACJIEeACTBEHHOCTH ¥ U3MEHUYUBOCTHU https://m.edso0o.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS

24 MpH3HAKOB. MOHOTHOpHIHOE bubmorexa [TOK

P ’ pHi https:/m.eds00.ru/863¢8878
CKpEIIUBaHUE

UTHOPUIHOE CKPEIIMBaHKUE. 3aKOH
A P P bu6mmoteka [IOK

25 HE3aBHCUMOT'0 HACJIEAOBAHHUS

https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JJaboparopnas pabora
Ne 5 «M3yuenue pe3ynbraToB bu6muoreka [IOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpeIIMBaHUsl y IP030(UITBI HA
TOTOBBIX MUKpOIIpErapaTax»
27 I'enetuka mona. HacnenoBanue but6mmoreka [IOK




IMMPU3HAKOB, CHUCIIJICHHBIX C I10JIOM

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

HNsmenunBocth. HenaciencrBennas
U3MEHUYUBOCTh. JlabopaTopHas

)3 pabota Ne 6. Uzyuenue 1 05 bubnmnoreka HOK
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIMOHHOTO psJia U
BapUAIMOHHON KPUBOM»

HacnencrBennast U3MEHYMBOCTb.

29 JlaGopaTtopnast pabota No 7. | 0.5 bubnmnoreka [JOK
«AHanmu3 MyTalnui y 1po3opuisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEIiapaTax»

bubmuorexa [JOK

30 Tenernica wenosexa ! https://m.edsoo.ru/863e8d78
PesepBHeliil ypok. O600111€HNE TT0

31 TeMe «HacaencTBeHHOCTD U 1
U3MEHYHBOCTH OPTaHU3MOB)

bu6nuorexa [IOK

32 (CeneKiis Kk Hayka i nporece ! https://m.edsoo.ru/8639214

1 MeToap! M JOCTUIKEHUS CEJIEKITUNA | bu6nunorexa [IOK
pPacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacib | bu6muoreka [IOK
MPOU3BOACTBA https://m.edso0o.ru/863e9336

OBLIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME




11 KITACC

KosaunuyectBo yacos DJIEKTPOHHbIE
Ne ara nupposbIe
Tema ypoka Kontpoabubie | IlpakTnyeckue A p
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcbl
1 OBOJIIOLUS U METO/IbI €€ N3Y4YEHHUS 1 bubmmorexa LOK
t A v https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTus npeacTaBieHuit | bu6mmoreka [IOK
00 3BOTIOIINHU https://m.eds00.1ru/863e¢9570
bubnnorexa [JOK
3 Mukpo3BoIt0 1
HKPOIBOMOLHA https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak SJeMeHTapHas
€MHMIIA BUJA U SBOJIIOIIUH.
4 HI;60 Ie_llTo Hﬂafl abora Jl\io 1 1 0.5 bubmiorexa LIOK
paTopras p B ' https://m.edso0.ru/863¢99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTrHUECKOMY KPUTEPHUIO»
5 JIBroKy1ue cuibl (3JIeMeHTapHbIe | bubmuoreka [IOK
(akTOpbI) IBOJIIOLINH https://m.edsoo.ru/863e9da4
but6mmoreka [IOK
6 E i 0TO 1
CTECTBERHbII OTOOp H €ro dopMe! https://m.edsoo.ru/863e9ed0
Pe3ynbrath! 3BOMIIOLNN:
IpUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas | 0.5 bubnmnoreka [JOK
paborta Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma 1 eé
OTHOCHUTEJIbHOTO XapaKTepa»
g Hampasnenus u nytu | bubnuorexa IIOK

MaKpO3BOJOIHNHN

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




Heob6patumocts 3BOMIOLNM

Ucropus xu3nu Ha 3emiie 1 METOIbl

10 R
e€ u3y4yeHus
1 ['unoTte3sl MPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xu3uu Ha 3emiie 1o 3pam U bubnmnoreka HOK
repuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIOIUN
pPacTUTEIBHOTO U )KUBOTHOTO MHUpA.
13 [TpakTuueckas paborta No 1 0.5 bubnmoreka [JOK
«3y4eHne HCKOaeMBbIX OCTATKOB ' https://m.edsoo.ru/863ea8bc
pacTeHuil U KUBOTHBIX B
KOJUTCKIIHSX )
14 CoBpeMeHHas cucreMa bubnmnoreka [JOK
OpPraHu4YeCcKoOTro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YelIoBeKa (aHTPOMOTeHe3) brbmmorexa [OK
H P https://m.edsoo.ru/863eac2c
16 JIBuoxymiue cuibl (pakTopsbl) bubmmnoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH DBOJIOIAU
YeJioBeKa
13 YenoBeueckne packl U IPUPOJIHBIE bu6muoreka [IOK
aJanTalyy 4eI0BeKa https://m.edsoo.ru/863eaca2
Peseprubriit ypok. O60011eHIE TIO
19 TeMme «BO3HUKHOBEHHUE U pa3BUTHE
JKU3HU Ha 3eMJie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHUS U IKOJIOTUIECKUE bu6nuorexa [JOK




baxTops

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

AobuoTtndeckue (HakTopsl.
Jlaboparopnas padora Ne 3.
«Moponoruueckne 0COOEHHOCTH

bubmuorexa [JOK

22 PACTCHIH 13 PasHbIx MECT 0.5 https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa)
bubnnorexa [JOK
23 BHoTHHECKIE GAKTOPEL https://m.edsoo.ny/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nonynsiuuu. [Ipaktuueckas pabora
24 No 2 «Iloacu€t mmoTHOCTH 0.5
MOMYJISIIUIA Pa3HBIX BUI0B
pacTeHuin»
)5 Coo01iecTBa OpraHu3MoOB — bubmuorexa [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE MTOKa3aTEIN SKOCUCTEMBI.
27 DKOJOTUYECKHE MUPAMUBI. bubnmnorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocuctem. Cykueccus
28 [IpupoaHbie 3KOCHCTEMBI
29 AHTpPOTIOTEHHBIE YKOCHCTEMBI
30 buocdepa — rnobdanpHas bu6muoreka [IOK
AKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuotexa [JOK

ouocdepsl

https://m.edsoo.ru/863ebd 16




32

YenoeyecTBo B brocdepe 3emin

3 Cocyl1iecTBoBaHUE MPUPOJIBI U | bubnmnoreka HOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
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