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[Ipu pa3paboTke mporpammbl MO OHOJOTUU TEOPETUUYECKYID OCHOBY IS
onpezeNeHus] MOIXO0J0B K (OPMUPOBAHUIO COJECPKAHUS Y4eOHOro MpeaMera
«buonorusn»  coctaBuiau: KoHuenrtyaubHble nonoxeHus ProOC  COO o
B3aMMOOOYCIIOBJICHHOCTH L€JeH, COoJep)KaHUs, pe3yapTaToB OOydeHUs W
TpeOOBaHMI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 O0IIUX LEIIX U
NPUHIMIAX, XApaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro
obmero o6OpasoBanus B Poccuiickoii @Pepepanuu, a TakkKe TMOJIOKEHUS O
cneuuduke OMoIoruy, e€ 3HaYeHUH B MMO3HAHUU KUBOM MPUPOABI U 00eCTIeYeHUH
CYILIECTBOBAaHMSI 4esoBeueckoro oodmiectBa. COrjlacCHO Ha3BaHHBIM IOJIOKEHUSM,
onpe/eseHbl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI IO OUOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Owuojormu JaéT MpEACTaBICHUE O IeisaX, 00 oOei
CTpareruu OOy4YeHMs, BOCIUTAHUS W PA3BUTHUS OOYYAIOLIUXCS CPEJICTBAMHU
yueOHoro mnpenmera «buomorus», omnpenenser o00sA3aTeNbHOE MPEIMETHOE
COJEp)KaHue, €ro CTPYKTypy, pacopeleieHue Mo pasjeilaM U TeMam,
PEKOMEHIyeMYIO MOCIEA0BATEIbHOCTh U3YUEHHUSI YUEOHOr0 Marepuana ¢ y4€ToM
MEXMPEAMETHBIX W BHYTPUIPEIMETHBIX CBsI3€d, JIOTUKA 0Opa3oBaTEIbLHOTO
mpoliecca, BO3PACTHBIX OCOOCHHOCTEN 00YJarOITIXCS.

B nporpamme 1o OWOJOTMM TaKXe€ YYHUTHIBAIOTCS TpeOOBaHHS K
IJIAHUPYEMBIM JTUYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM pPE3yJbTaTaMm
oO0yueHuss B  (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4ue€OHO-TIO3HABATEILHOMN
JeATeIbHOCTH/YU4eOHbIX JIEUCTBUNA OOYUYalOIIMXCS 1O OCBOCHHIO COJCPKaHUS
OMOJIOrMYecKOro o0pa3oBaHMUsL.

B nporpamme mo 6mosorun (10-11 xmaccel, 6a30BbIi YPOBEHB) peain30BaH
OPUHIMI NPEEMCTBEHHOCTH B HW3y4YeHUM Ouoioruu, Onarojapsi 4yeMy B HeE
IPOCMATPUBAETCS  HAIMpPABICHHOCTb HA pPAa3BUTUE 3HAHUM, CBA3AHHBIX C
dbopMHupoBaHUEM €CTECTBEHHO-HAYYHOT O MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAINHM JTUYHOCTH, SKOJIOTMYECKOTO MBILUICHUS, IPEICTABICHUNA O 310pPOBOM
oOpa3e XU3HU U OEpEeKHbIM OTHOILIEHHWEM K OKpYXKalolled MPUPOAHON cpene.
[TosToMy Hapsimy C M3ydeHHEM OOIIEOMOJIOrMYECKUX TEOPHl, a TakKKe 3HAHUM O
CTPOCHHUH >KUBBIX CUCTEM Pa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLECCOB B MpOrpaMMe MO OMOJOTMH YAEJICHO BHUMAHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUW B MOBCEIHEBHOM KU3HM JIJISl pELISHUs] IPUKIIAIHBIX 3a/1a4, B
TOM 4ucje: NMpopUIAKTUKH HACIEACTBEHHBIX 3a00JICBAaHHI YEJIOBEKAa, MEIHUKO-
TE€HETHYECKOT O KOHCYJIbTUPOBAHUS, 000CHOBaHHUS AKOJIOTHYECKU
L€JIeCO00pa3HOro TMOBEACHUS B OKpYXXaroUledl NpUPOAHOW cpele, aHaiusa
BIIUSIHUS XO3AMCTBEHHOW JNEATETLHOCTH YENIOBEKA HAa COCTOSHUE TPHUPOIHBIX U
HCKYCCTBEHHBIX SKOCHUCTEM. Y CHIICHUE BHUMAaHUS K TIPUKIAJHON HAMPaBICHHOCTH
yaeOHoro npeamera «buoaorusy npoJuKTOBaHO HEOOXOAUMOCTBIO O0ECTICUCHUS



YCIOBUH 7Sl pelIeHHs] OAHON M3 aKTyalbHBIX 3a]a4 HIKOJIBHOTO OMOJIOrHYeCKOro
oOpa3oBaHus, KoTopas Ipeamnoyiaraer ¢GoOpMUpPOBaHHE y  OOYyYaKOIIMXCS
CIIOCOOHOCTH  aJanTHUPOBAThCS K HW3MEHEHUSIM JIMHAMHYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'O MHPA.

buonorus Ha ypoBHE cpeaHero ooOIero o0pa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecrnieuuBaeT (HOpMHpPOBaHHE y OOYYAIOUIMXCA MPEACTABICHUN O
HAyYHOW KapTHHE MHpa, pacHIMpsieT U 0000IaeT 3HaHUS O KUBOW MpHpone, €&
OTJIMYUTEIbHBIX TMPU3HAKAX — YPOBHEBOM OpraHU3allid M HBOJIOLMHU, CO3IAET
yCIIOBUSI  JJIA: TO3HAHUA  3aKOHOB  JKMBOM  TIpHUpOAbl,  (opMuUpOBaHUS
(GYHKIIMOHAIBLHOM TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasa
KU3HHU, 3KOJOTUYECKOTO MBIIIJICHHS], IEHHOCTHOTO OTHOILIEHUS K KMBOW MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne OMOJIOTHS UMEET TaKKe ISl PEIICHUS] BOCITUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  oomero  oOpa3oBaHus,  COLMAIM3ALUU
oOyuvatonuxcs. 3yuenne Ouonorun odecrieyuBaeT ycinoBus Ajid (HOPMUPOBAHMS
WHTEJUICKTYalIbHbIX, KOMMYHHUKAIIMOHHBIX W  WH(OOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYyJIbTYphl, CIIOCOOCTBYET HHTErpaluy OHOJOTMYECKUX 3HAHUHU C
MPEICTABIICHUSIMU U3 JAPYTHX YY€OHBIX MPEIMETOB, B YACTHOCTH, DU3HKU, XUMHUH
u reorpadun. HazBaHHbIe MOJOKEHUS O MPEAHA3HAUYEHUU y4eOHOTO MpeaMeTa
«buonorus» CcoOCTaBUIM OCHOBY [UJIsl ONpENEIeHUs MOAXOJAO0B K OTOOpY u
CTPYKTYpUPOBAHHUIO €r0 COJIep’KaHus, MpPEICTaBICHHOIO B Mporpamme 1o
OUMOIO0THH.

Ot60p comepkanusi yueOHoro mpenmera «buosorus» Ha 06a30BOM YpOBHE
OCYHIECTBIEH C MO3ULUN KYyJIbTYypOCOOOpPA3HOrO0 MOAXO0/a, B COOTBETCTBUU C
KOTOpPBIM OOydaromuecss JOJDKHBI OCBOUTH 3HAHWS W YMEHUS, 3HAUMMBIC IS
(dopMupoBaHus OOIIEH KyJNbTypbl, ONPEICISIONINE aJeKBaTHOE IOBEJICHHUE
YyeJoBeKa B OKPYXKAIOIIeH NMPUPOJHON cpejie, BOCTpeOOBaHHBIC B ITOBCEIHEBHOMN
KU3HU U TPAKTHUUECKOU JesTenbHOCTH. Oco0oe MECTO B 3TOW CUCTEME 3HAHUM
3aHUMAIOT AJIEMEHTHI COJIEPKaHMUsA, KOTOPHIE CITY>KaT OCHOBOHW JJIsi OPMHUPOBAHUS
NPEACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U
[IEHHOCTHBIX  OPUEHTAIMAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHU3AIUH
OuoornuecKoro oopa3oBaHusl.

CTpyKTypupoBaHUE COJEp)KaHHUA Y4eOHOro Marepuaia B OpOrpaMMme o
OMONIOTHH OCYIIECTBICHO C Y4Y€TOM TMPUOPUTETHOTO 3HAYCHHs] 3HAHUKH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOW MPUPOJIBI, O €€ YPOBHEBOU OpraHU3AINHU U
3BOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CJICIYIONTUE COMepKaTeIbHbIe TUHUU: «broyorus kak Hayka. MeTo bl
Hay4yHOTO TIo3HaHMs», «KieTka kak Omonoruyeckas cucreMay, «OpraHum3M Kak



Oouonornyeckas cuctemay, «CucreMa ¥ MHOTrooOpasue OpraHMYecKOro MUpay,
«IBOJIOIUS KUBOU MPUPOJIBI, « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH Y.
Lenb u3yuenus ydebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHUE  OOYy4YalolMMHUCSA  3HAHUSIMU O  CTPYKTYpHO-(QYHKIIMOHAJIBHOU
OpraHu3alMy SKUBBIX CHCTEM pAa3HOTO0 paHra U MpPUOOpPETeHHEe YMEHUM
WCIIOJB30BaTh ATU 3HAHUS MJI1 TPAMOTHBIX JIEUCTBUUA B OTHOILIEHUH OOBEKTOB
YKUBOU MPUPOJIbI U PEHICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTkeHue 1enu u3ydeHusi yueOHoro npeamera «buonorus» Ha 6a3zoBoM
YpOBHE 00ECIIEUMBAETCS PEIICHUEM CIICAYIONINX 3a/1au:

OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl 3HAaHUN O OHOJOTUYECKHX TEOPHsIX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIIAX, CIYXKaIIUX OCHOBOMN
wig (GopMHpOBaHUS MPEACTABICHUNH O €CTECTBEHHO-HAyYHOM KapTUHE MHUpaA, O
METOJIaX HAYYHOI'O MO3HaHUs, CTPOCHUH, MHOTO0Opa3uu U OCOOEHHOCTAX KHUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPTraHU3AIMH, BBIAAIOIMIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEOBAHUSIX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYAIONIMXCSl TTO3HABATENIbHBIX, HHTCIUICKTYATbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpoIlecce aHaiW3a JAaHHBIX O MyTSAX pPa3BUTUS B
OMONIOTUM HAYYHBIX B3TJSI0B, WACH M TOIXOJIOB K HM3YYCHHIO KUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOy4alwmuxcs oO0meld KyJIbTypbl, (QYHKIHMOHAIbHOU
IrPaMOTHOCTH, Pa3BUTHE YMEHHUHN OOBSICHATH U OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHpa JKABOM NPUPOJbI HA OCHOBAHMM 3HAHUI W ONbITA, MOJYYEHHBIX MpPH
W3Yy4EHUU OMOJIOTHY;

dbopMmupoBaHHe y OOYYalOIIMXCS YMEHHM WIUTIOCTPUPOBATH 3HAYEHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCITUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM >KMBOU
MIPUPOJIBI, HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOCHUS STHUCCKUX
HOPM TIPU IPOBEACHUN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHME IIEHHOCTH OWOJIOTUYECKUX 3HAHWM IS TOBBIIICHUS YpPOBHS
HKOJIOTUYECKOMN KYJIbTYPHI, ISl POPMUPOBAHUSI HAYIHOT'O MUPOBO33PEHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUN M YMEHHUM B TTOBCETHCBHOM KU3HU IS
OLICHKHU TOCJIEACTBUM CBOCU JEATEIBHOCTH IO OTHOILICHUIO K OKPYXKAKOLIEH cpele,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHME W COONIOACHUE Mep MNPOPUIAKTUKH
3a00JIEBAHUI.

B cucreme cpeanero obmero oOpasoBanust «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCA 00S3aTENbHBIM y4e€OHBIM TIPEIMETOM, BXOJIAIIMM B
COCTaB MpeaMeTHOMN 001acTh « EcTecTBEHHO-Hay4YHbIE IPEIMETHI.



Jlst m3ydenus: Ouosiornu Ha 6a30BOM ypOBHE CPEHETO 001Iero 0Opa3oBaHUs
oTBoauTCcs 68 vacoB: B 10 kiacce — 34 yaca (1 yac B Hemento), B 11 kiacce — 34
yaca (1 yac B He/1eI10).

VYueOnsiit nmpenmer «buosnorus 10-11 kmace» peanusyercs ¢ MpUMEHEHUEM
pecypcoB yueOHoro nenrpa «Touka pocta»



COAEPKAHME OBYYEHUA
10 KITACC

Tema 1. buosorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM € OOILIECTBEHHBIMU, TEXHUUECKUMU U
JPYTUMU €CTECTBEHHBIMU HayKamH, (uiocodueit, STUKOH, SCTETUKOW U MPABOM.
Ponp Ouonorun B (OpMHpOBAaHMM COBPEMEHHOW HAy4yHOM KapTUHBI MHpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTonbl TO3HaHUS KUBOW MPUPObI (HAOIIOEHUE, SKCIIEPUMEHT, OMKICAHUE,
u3MepeHue, Kiaccudukaius, MOJEIUpoBaHue, CTaTUCTHYeCKas o00paboTka
JTAHHBIX).

JdeMouncTpauum:

[Toptpetsr: Y. apsun, I'. Menaens, H. K. Konbios, /[xx. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOoIbI TO3HAHUS JKUBOU MPUPOIBI.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHME pa3IUYHBIX METOAOB MpHU
W3YyYEeHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M MX OPraHU3ALNSL.

Kusble cuctemsl (OMOCHCTEMBI) KaK NpeaMeT u3ydeHus: ouonoruu. Otandue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CgoiicTBa OMOCHCTEM M UX pa3zHOOOpazue. YPOBHU OpraHU3alUd OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MOMYJISIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKui ), OMOC(hEPHBIH.

JlemoHCTpauuu:

Tabnuie! u cxembl: «OCHOBHBIE MPU3HAKH KU3HWY, « Y POBHU OpraHU3aluN
JKUBOU TIPUPOIBD».

Oo6opyaoBanue: Mojenbs Mosiekybl JTHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHHUE KJIETKH.

XUMHUYECKUN COCTaB KJIIETKH. XHUMHUYECKHE DIIEMEHTBhI: MAaKpOJJIEMEHTHI,
MHUKpPO3JIEeMEHThL. Boia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOJAbI W MHHEPAIbHBIX BeHlecTB B KieTtke. l[loanepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHue O€aKOB. AMUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3ameHnnmble 1 3aMEHUMbBIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpbl O€TKOBOM MOJIEKYJbl (TIEpBUYHAsl, BTOpUYHAS, TPETHYHAS W
YeTBEPTUYHAS CTPYKTypa). XUMHUUYECKHE CBOWcTBa OenkoB. buomornueckue
GbyHKUIHUU OENKOB.



depmentel — Oumomormueckue Katanm3aTtopbl. CtpoeHue (depMmeHTa:
aKTUBHBIA WEHTp, cyOcTpatHas crneuuduunocts. Kodepmentsl. Butamunsbl.
OTnnuus PepMEHTOB OT HEOPraHUYECKUX KaTaIU3aTOPOB.

YrneBompl:  MoHOcaxapunel  (TNIIOKO3a, pubo3a U Je30KCHpu003a),
aucaxapuibpl  (caxapos3a, JIaKTO3a) M HoJMcaxapuibl (Kpaxmal, TIJIMKOTEH,
HeJUTo03a). buonornueckue GyHKIUU YrIIeBOJOB.

Jlununel:  Tpurnuuepuasl, Gocomunuabl, crepounsl. [uapoduIbHO-
ruapodobHble  cBoiicTBa. buonornuyeckue QyHkuuu aunuaoB. CpaBHeHUE
YII€BOAO0B, OEJIKOB U JIMIUI0B KaK UCTOYHUKOB YHEPTUU.

Hykneunosesie kucnotel: [JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢ynkuuu JTHK. Ctpoenune u ¢ynknuu PHK.
Buast PHK. AT®: crpoenue u GpyHKIINN.

[{utonorus — Hayka o kieTke. Kilerounas teopust — mpuMep B3anMOJICUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUKM. MeTOAbl U3YUEHUS KIIETKH.

Knerka kak wnenoctHas xuBasg cuctema. OOmMe TMPU3HAKK KIETOK:
3aMKHyTas HapyxHass MemOpaHna, moJekyisl /JIHK kak renermueckumii ammapar,
CHUCTEMa CUHTE3a OelKa.

Tunsl KJIETOK: 3yKapuoTHdeckas U mpokapuoTuueckas. OcobGeHHOCTH
CTpOEHHUs MpOKapUOoTHUECKOW KieTku. KinerouHas crenka Oakrepuil. CtpoeHue
SYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXUBOTHOM U
rpUOHON KIIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIMKC, UX
dbynkuuu. [Inazmatudeckas memOpana, e€ cBorictBa u ¢pyHkuuu. [{uronnazma u eé
opranousibl. OgHomeMOpaHHble opraHoubl kietku: OIIC, ammapat I'ombmxw,
mn30coMbl.  [losryaBTOHOMHBIE OpraHOMABI KIETKW: MHUTOXOHIPHUH, IUIACTHUBL.
[Tpoucxoxknenne MHUTOXOHJpUN W Twiactuia. Bunmbl tmactun. HememOpanHbie
OpraHoufbl KJIETKU: pUOOCOMBI, KIJIETOYHBIM ILIEHTP, IEHTPUOJHU, PECHUYKH,
KryTUKA. QyHKIIMU OPraHOMI0B KIETKU. BKiItoueHus .

Anpo — perynsaTopHblil HeHTp KiaeTku. CTpoeHue sapa: siaepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpenernieHMe XMMUYECKUMX  JJEMEHTOB B HEXUBOU
npupone», «PacrpeneneHne XuMHIECKUX SJIEMEHTOB B dKUBOW IPUPOIEY.

Tabmuubl u cxembl: «llepuonnueckass TabiHIIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHue MoJIeKybl BOJb, «brocunTes 0enka», «CTpoeHrue MOJEKYJIbl OesKay,
«Ctpoenue pepmentay, «Hyknennossie kuciotel. JJHK», «CTtpoeHue MoieKysbl



AT®y», «CTpoeHHE 3yKApUOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKW,
«CtpoeHue pacTUTENbHON KIETKW», «CTpOoeHUE MNPOKAPUOTHYECKON KIIETKW,
«CTpoeHue sipa KIETKu», «YTIeBoAbDY, «JIunuasn».

O6opynoBaHue: CBETOBOM MMKPOCKOIN, OOOpYyIOBaHHME [JIsi TPOBEIECHUS
HAONIOACHUHM, W3MEpPEHUN, HKCIEPUMEHTOB, MHKpPOIpEnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK.

JlabopaTopHble U NpakTH4YecKHue padoThI:

JlaGopatopnas pabdota No 1. «M3yueHue KaTaJIUTHUUECKON aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlaGopatopHas pabota Ne 2. «/3ydyeHue CTpOeHHUS KJIETOK PaCTCHUM,
KUBOTHBIX U OaKTepuil IMOJ MHUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpENaparax U ux
OTIMCAHUEY.

Tema 4. ’KusHeaesiTeJILHOCTDh KJIETKH.

OOMeH BelecTB, WK MeTa0oIn3M. ACCUMUIIALMS (TIJTACTUYECKUN 0OMEH) U
JTUCCUMUWIIAINSA (PHEPTeTUYECKUM OOMEH) — JIB€ CTOPOHBI E€IWHOI0 Ipolecca
MeTabonu3ma. Poilb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTUH B TOHUMAaHHUU
MeTaboIr3Ma.

Tumnbel oOMeHa BemiecTB: aBTOTpodHbIN U rerepoTpodHbii. Pons GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAILICHUH YHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (Qa3bl  (orocuHTe3a. Peakiuun
dborocunTe3a. DhHEKTUBHOCTL PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a NI KU3HH
Ha 3emie. BrnusHue yciaoBuil cpeapl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIIECHUSI €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMmocuHTe3. XeMOCUHTE3UPYIOIIHe OakTepuu. 3HAUCHUE XEMOCHHTEe3a s
YKU3HU Ha 3eMJI€.

DHepreTU4ecKuii oOMeH B KJeTKe. PacierieHune BEIIeCTB, BBIACICHUE U
AKKyMYJUPOBAaHUE OHHEPrUM B KIETKE. OTambl DJHEPreTHYECKOTO OOMEHa.
['muxonu3. bpoxkenue u ero Buabl. KucimopoaHoe OKHUCIEHHE, WIM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOE dbochopunupoBanue. D¢ DHeKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakumm MarpuuHoro cuHre3a. [enernueckas wuHbopmamms wu JIHK.
Peanuzanus renernueckod wHGOpMAIMU B KJIETKE. |'©@HETHMYECKHIl KOI W €ro
cBoicTBa. Tpanckpunius — matpuunbii cuHTe3 PHK. Tpancnauus — 6uocunres
Oenka. Ortanbl TpaHchaanuu. KoaupoBaHue amMuHOKHUCIOT. Ponbs pubocoMm B
OuocuHTe3e Oenka.

Hexnerounsie hopmbl xu3Hu — BUpychl. ctopust oTkpeiTus Bupycos (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS U OJKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bone3Hu pacTteHuii, XUBOTHBIX M 4YEJIOBEKA, BHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3Oynurens CITN/a.



OOpartHass ~ TpaHCKpUIIMS,  peBepraza W  uHTerpaza.  llpodumaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JleMoHcTpanum:

IToptpetsl: H. K. Konbuos, /JI. M. UBanoBckuii, K. A. Tumupsizes.

Tabnuupbl 1 cxembl: «Tunbsl nutanus», «Metaboauzm», «MUTOXOHIPUS,
«OHepretnueckuii 0omMen», «Ximoporacty, «Dorocuntes», «Crpoenue JTHK»,
«Ctpoenue 1 pyHKIHMOHUpPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTndecKuil Koy,
«Bupyce», «bakrepuodarny», «CTpoeHue u xxu3HeHHbIN 1uki Bupyca CI1N/1a,
Oakrepuodaray, «Pemmmkarus JTHK.

ObopynoBanue: moaenu-anmuikanuu «Yasoenne JJHK u tpanckpumnimsy,
«buocunTtes 6enka», «CTpoeHue KIeTku», Mmojensb cTpykTypsl JJHK.

Tema S. PazMHoKeHHe M HHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Kietounblii 1uKiI, WM JKU3HEHHBIM LMK KiIeTku. MHTepdaza u MuTO3.
[Tpoueccrl, mpoTtekatonue B uHTepdaze. Permkanus — peakuuss MaTpUYHOTO
cunteda JIHK. Crpoenue xpomocom. XpoMOCOMHBIM HAbOp — KapHOTHIIL.
JunuiouaHelii M TaluIOMJOHBIM ~ XpPOMOCOMHBIE — Habopbl.  XpOMaTHUbL.
[{utonornuyeckne OCHOBbI PAa3MHOXEHHS W  HHIUBUAYAIBHOTO  PAa3BUTHUS
OpraHU3MOB.

JHenenne knetkn — muto3. Ctaguu muto3a. [Ipomeccsl, mpoucxoxasmme Ha
Pa3HbIX CTAAUSIX MUTO3a. BUOJIOrMYECKUA CMBICT MUTO34.

[TporpamMmmupyemasi rudesnb KJIeTKU — aloITo3.

®opMbl pa3MHOKEHHUSI OpPraHW3MoOB: Oecroioe U nojoBoe. Buasl Oecronoro
PasMHOXKEHUA: JICJICHUE HAJABOE, II0YKOBAHME OJHO- U MHOTIOKJIETOYHBIX,
Cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VCKyccTBeHHOE KIIOHHMpPOBAaHUE
OPraHU3MOB, €r0 3HAYCHUE [l CEJICKIUU.

[TosnoBoe pa3MHOXEHUE, €0 OTIUYHS OT OECIIONOrO.

Meito3. Cragum menosa. I[Iporeccel, MpOUCXOIAIINE HA CTaaUsIX MEo3a.
IToBenenne xpomocoMm B Meno3e. KpoccuHrosep. buosornueckuii cmpicin u
3Ha4YeHUE Meno3a.

['ameTtorenes — mporecc 00pa3oBaHUSl TMOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKH W SIMYHMKU. OOpa3oBaHHE W pPa3BUTUE MOJOBBIX
KJIETOK — ramMer (crepMaTo30u[, SHIEKIeTKa) — CIepMaTOreHe3 U OBOTEHE3.
OcoOEHHOCTH CTpOEHUsI SUIEKIETOK U CrhepMaro3ousioB. OIUI0A0TBOPEHHE.
[TapreHnorenes.

WupuBuyanbHOEe  pa3BUTHE  (OHTOT€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Otanbl 3MOPUOHATBHOTO PA3BUTHS Y MO3BOHOYHBIX >KWBOTHBIX:
AapoOsieHue, racTpyisuusi, opraHoreHes. IlocTamOpuoHanbHOE pa3BuTHE. THUIIBI
OCTAMOPUOHAIBHOTO Pa3BUTHUSA: NpAMOE, HenpsiMoe (JIMYMHOYHOE). BnusuHue



Cpenbl Ha pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YpPOJICTBA.

Poct u pa3Butue pacteHuil. OHTOr€HE3 LIBETKOBOI'O PACTEHUS: CTPOEHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpauuu:

Tabmuupr 1 cxembl: «@POpMBI Pa3sMHOKEHHSI OpPraHU3MOBY», «JlBoilHOE
OIUIOJIOTBOPEHNE Yy UBETKOBBIX pAacTeHH», «BereratuBHoe pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku OakTepuit»y, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii uukim», «Pemmukanus [JHK», «Mutosy,
«Meiio3y, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIEKONMUTAIOUIUX U
yeloBekay, « OCHOBHBIC CTaJM OHTOI'CHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30u,1bl
MJICKOITUTAIOLIETOY, «SHIEeKIeTka MieKkonuTauero», «Kapuoknnes B kieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJAEIb-alIUIMKausa «JleeHue KIeTku», MOIEIb
JIHK, monenb meTada3zHoit XpoOMOCOMBI.

JlaGopaTopHble U MPpaKTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 3. «HaOmromenue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENnapaTraxy».

JlaGopatopHass padora No 4. «M3yueHune CTpPOCHHS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKpOTIPENnapaTaxy.

Tema 6. HaciiencTBEeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

[Ipeamet u 3amaun renetuku. Mictopus pa3sBuThs reHETUKU. Posb uTosiorun
U SMOpPHMOJIOTUM B CTAHOBIICHUU TEHETUKHU. BKIag poCCHUUCKHX U 3apyOeKHBIX
V4€HBIX B Pa3BUTHE TEHETUKU. METOAbl TEHETUKH (TUOPHUIOIOTHIYECKUH,
LIUTOTEHETUYECKUH, MOJIEKYJISIpHO-TeHeTUUeCKUi). (OCHOBHBIE T'€HETUYECKHUE
MOHATUA. ['eHeTHYeCcKass CUMBOJIMKA, UCTIOJIb3YeMasl B CXEMAaX CKPEIIUBAHUIM.

3aKOHOMEPHOCTH HAcCJI€JOBAaHUS MPU3HAKOB, yCTaHOBJIEHHbIE ['. Menaenem.
MoHoruOpuiHOEe CKpEIMBaHKWE. 3aKOH €AWHO-O0pasusi THOPHUJIOB IIEPBOTO
nokosieHus. IIpaBuio AOMUHHMpPOBaHUS. 3aKOH pPaCILICIUICHUS IPU3HAKOB.
['unore3a ynuctoTel rameT. [10JIHOE M HETTOJTHOE TOMUHUPOBAHUE.

JIuruOpuaHOe  CKpelllMBaHWE. 3aKOH  HE3aBHUCUMOIO  HacjedOBaHUS
npu3HakoB.  L{uToreHeTHyeckue  OCHOBBI  JUTHOPUIHOTO  CKpELIMBaHUS.
AHanu3upymoliee ckpenpanue. Vcroap30BaHNe aHATM3UPYIONIETO CKPEIUBaHUS
JUISL OTIPEICIICHHUS TEHOTHIIA OCOOH.

CuernieHHOe  HacjeioBaHuWe mpusHakoB. PabGora T. Moprana 1o
CLICTUICHHOMY HAcCJIEJOBaHUIO T€HOB. HapyleHue cuemnieHus reHOB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTuUeCKre KapThl.



['enetuka mona. XpoMOCOMHOE OmpenesieHne mosa. AyTOCOMbI M TOJIOBBIE
XpoMocoMbl. ['OMOramMeTHble W rereporameTHble opraHu3Mbl. HacnemoBanue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHnunBOCTh. BUIBI N3MEHUMBOCTH: HEHACIICACTBEHHAS U HACJICICTBCHHAS.
Ponmp  cpeapl B HEHACIEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHUKA
MO (UKAIIMOHHOW U3MEHYMBOCTU. BapualimoHHbIN psia U BapuallMoOHHAs KpUBasl.
Hopma peakuuu npusHaka. KonumyecTBEHHbIE M KAaUYE€CTBEHHBIE IPU3HAKU U KX
HOpMa peakiuu. CBoicTBa MOAUPUKALUOHHON U3MEHYUBOCTH.

HacnenctBenHasi, Wiau TeHOTUIMYECKas, HU3MEHYMBOCTh. KoMOuHaTHBHAS
U3MEHYMBOCTh. Meiio3 © TOJIOBOM TMpOIECC — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTalMoHHas M3MEHUYMBOCTh. Kimaccudukanusi MyTauii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUYUHBI MyTaluii. MyTareHHbie (haKkTOPBHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HAclieACTBEeHHON n3MeHnunBoctu H. 1. BaBuiosa.

BuesiiepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJbl T€HETHKHU
YyeJIOBeKa: IeHEeaJOrnueCKHi, OTM3HEIOBEINA, IIMTONCHETUUCCKHUI, OMOXUMUYCCKHI,
MOJIEKYISPHO-TE€HETUUECKHM. CoBpeMmeHHOE ONpENICIICHHE TEHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C ITOMOIIBIO
[MI1P-ananu3a. HacnencTBeHHBIEe 3a00JICBaHUS 4YEJIOBEKAa: TIEHHBIC OOJIC3HH,
OOJIE3HU C HACJEICTBEHHOW MPEIPacioiOKEeHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comatnueckue W TeHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKHU. [IpuHIUIBI
3I0pOBOTO 00pasa *KU3HHU, TUArHOCTUKH, TPODUIAKTUKU U JICUCHUS] TE€HETUUECKUX
Oone3Hell. Meauko-reHeTHuecKoe KOHCYJIbTHPOBAaHUE. 3HAYCHHE MEIUIIMHCKOM
T€HETUKHU B MPEJOTBPAILECHNN U JICUCHUN TEHETHYECKUX 3a00JIEBaHMI YeIOBEKa.

JdemoHncTpanmu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmuiet u cxeMbl:  «MOHOrMOpUAHOE  CKpEIIMBaHHE W €ro
UTOTCHETUYECKAass OCHOBA», «3aKOH pACIICIJIEHUS W €ro IMTOr€HETUYEeCKas
OCHOBa», «3aKOH 4YHCTOThI  ramer»,  «JlurubpugHoe  CKpenrBaHUEY,
«{uTonornueckue OCHOBBI JTUTUOPUTHOTO CKPELMBAHUAY, «Meino3sy,
«B3anMonencTBUE  AJUIENIBHBIX T'€HOBY», «l'€HeTnyeckne KapTbl PaCTEHUH,
KUBOTHBIX M 4YeJOoBeKay, «l'eHeTukKa mona», «3aKOHOMEPHOCTH HacjelI0BaHUs,
CLHEIUIEHHOTO ¢ TmojaoM», «KapuoTumsl yenoBeka W KHUBOTHBIX», «Buuabl
U3MEHUYUBOCTHY», «MoaudukanuoHHas W3MEHYUBOCTH», «HacienoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTanmoHHasi U3SMEHUYUBOCTDY.

ObopynoBaHue: MoJENU-aNIUIMKAIUKU  «MOHOTUOPUIHOE — CKpEIIMBaHHE,
«Henonmuoe noMuHuMpoBaHue», «JlurubpumHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKOII U MHUKponpemnapat «Jpo3oduna» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tena), repoapuii «['opox moceBHON.

JlabopaTopHble U NpakTHYecKHe padoThI:

JlabopaTtopHas pabota Ne 5. «3ydenue pe3yabTaToB MOHOTHOPUTHOTO U
JUTUOPUTHOTO CKPEUIUBAHUS Y APO30(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas padota Ne 6. «3yuenne monudukamoHHON H3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOMY.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluuil y 1po30(HIIbl HA TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuyeckass pabora Ne 2. «CocraBieHHe U aHaIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexunst opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Tpolecc. 3apOXKIACHUE CENEKIUU U JTOMECTHUKALIMS.
Yuenue H. WM. BaBunoBa o0 1eHTpax NPOUCXOXKICHUS H MHOT000pasus
KyJbTYPHBIX pacTeHuil. LIeHTppl MPOHMCXO0XKIECHHUS NOMAIIHMX >XKUBOTHBIX. COpT,
opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMM. MacCcoBbIi U MHAUBUYAIbHBIA OTOOPHI B
CEJIEKIIMM pPAacTeHH W KHUBOTHBIX. OIlEHKa JKCTEpbepa. bIM3KOPOACTBEHHOE
cKpenuBanue — uWHOpuauHr. Yucras nuHug. CKpenMBaHWE YHUCTBIX JIMHUH.
['ereposuc, uan rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHuE — ayTOPUAMHT.
Otpanénnass rubpuam3zanmss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes W
NOJIyYCHUE TMOJMUIUIONAOB. JlOCTHKEHUsI CeJIeKUUU pACTEHUM, >KMUBOTHBIX U
MHUKPOOPTraHNU3MOB.

broTexHOoIOTHsT Kak OTpaciib MPOU3BOACTBA. ['€HHas WH)KEHEpHUsA. OTallbl
co3nanusi pekoMmOuHanTHOM JIHK wu TtpaHcrennsix opranusmoB. Kierounas
nHxeHepusd. Knerounbele KyabTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTEHUU.
KionupoBanve BBICOKONPOAYKTUBHBIX CEIbCKOXO3AMCTBEHHBIX OPraHMW3MOB.

DKoJlorMueckue U 3Thudeckue — mpodsembl. ['MO  —  reHeTHuyecku
MO (ULIIPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanmu:

[Toptpersi: H. U. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. .
HBaHoB.

Tabnuupsl u cxembl: kKapTa «lIeHTpbl NPOUCXOKIAECHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHHI», «[Iopoasl JOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzamnusy», «Padotel akagemuka M. @. FiBaHoBay,
«llonmumnongus», «OO0bEKTbl OUOTEXHOJOTHNY», «KieTouHble KyJIbTyphl H
KJIOHUpOBaHue», « KoHCTpyHnpoBaHue U NEPEHOC TEHOB, XPOMOCOM.

O06opynoBaHHEe: MYJISXKHU TIOAOB U KOPHEIUIOAOB JUKHUX (POPM M KYJIbTYPHBIX
COPTOB pacTeHu, repoapuii «CenbCKOX03IUCTBEHHBIE PACTEHUS.



JlabopaTopHble U nIpaKkTHYecKHe padoThI:

Okckypcusi «OCHOBHBIE METOABl M JOCTHXKEHHSI CEJIEKUUU PACTEHUH MU
KUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, J1aOOPaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO LICHTPA)».

11 KITACC

Tema 1. DBo1rONMOHHASI OMOJIOTHSI.

[Ipennochulki BO3HUKHOBEHHMSI HBOJIOIMOHHOW TEOPHUH. IBOJIOIMOHHAS
Teopusi U e€ MecTo B Ouonornu. BrnusiHue 3BOJIOINMOHHON TEOPHH Ha Pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CBuzerenbcTtBa 3BoJOLMH. [laleoHTOIOTHYECKHE: TOCIIEN0BATENbHOCTD
MOSIBJICHUS BHUJOB B MaJICOHTOJOTUYECKON JIETOMUCH, MEpPeXOoAHble (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paziaunune GayH u GIop MaTepuKoOB U OCTPOBOB.

OMOpUONIOrHMYECKHe: CXOACTBA U pPa3Iuyusi SMOPHOHOB pa3HBIX BHJOB
MO03BOHOYHBIX. (CpaBHUTEbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OUOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKHX MyTeHd y BceX
OpPraHHU3MOB.

OpomounoHHas Teopus Y. JlapBuna. Ilpeanmochuiku  BO3HMKHOBEHUS
napBuHU3Ma. JIBWXKylMe CWiIbl 3BOJIIONMM BUAOB 1o JlapBuHy (u30bITOUHOE
Pa3MHOXKEHHE TPU OTPAaHUYCHHOCTU PECYPCOB, HEONpenenEHHass M3MEHUYMBOCTD,
00opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBI O0TOOD).

Cunrernyeckas teopust 3Boonnu (CTI) u €€ OCHOBHBIE MOJIOKEHUS.

MuxkpoosBosmtorus. [lomymsiius kak equHUIA BUA U DBOJOIIHH.

JIBrokymue cuiibl ((pakTophl) BONIOLMU BHJIOB B Hpupojae. MyTaluOHHBIH
MpoIecC U KOMOWHATHBHAs WU3MEHUYMBOCTh. [lOMynsiliMOHHBIE BOJHBI M Jpend
reHOB. V30s1us 1 MUTpaIus.

EctecTBenHnbiit orbop — HampaBisomuid  Qgakrtop sBoitonun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHW3MOB Kak pe3yibTaT 3BoJouuH. [Ipumepsl
MPUCIIOCO0JICHUH y OpraHu3MoB. ApoMop(o3bl ¥ UAKO-aIalTAI|H.

Bun wu BumoobOpazoBanme. Kpurepuu Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MakposBosorusi.  Popmbl  3BOJIIOLMM:  (puiieTHYECKasl, AUBEPIrEeHTHas,
KOHBEpreHTHas1, napasuiesibHas. HeoOpaTtuMocTh 3BOIIOLHUU.

[IpoucxoxaeHne OT HeCcHneUuaIu3upoBaHHBIX Npenakos. lIporpeccupyronias
crienuanu3anus. AJIarTUBHAS paiuaIius.

JdemoHcTpaumu:



[Toptpetst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabmuis! u cxemsbl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emie», «3apobIiin
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTtepukcy, «DopMmbl  OOppOBI  3a
cyiectBoBanue», «EctecTBeHHbI 0TOOpY», «MHOrooOpa3ue COpTOB paCTEHUID,
«MHoroo6pazue  mopoJl  JKUBOTHbIX»,  «[lomymsauum»,  «MyTtanonHas
U3MEHYUBOCTHY», «Apomopdo3bl», «Manoaganranuny», «O0mas gereHepanus,
«/IBmxkymune cunel sBomoumu», «Kapra-cxema wapumpyra mnyremectsus Y.
JHapsunay, «bopbba 3a cymiectBoBaHue», «IIprucrocoO0IeHHOCTh OpraHU3MOBY,
«["eorpaduueckoe BUI000pa30BaHKE», « IKOJIOTMUECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C PA3IMYHBIMU THUIIAMHU OKPACKH,
HAa0Op TUIOAOB U CeMsH, KoJuleKius «lIpuMepsl 3alMTHBIX TPUCHOCOOJICHUN Yy
KUBOTHBIX», MOZENIb «OCHOBHBIE HANPABICHUS SBOIIOLUNY», 00ObEMHASI MOJECIIb
«CTpO€HHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX.

buoreorpapuueckas kapra wwupa, KoiuieKuus «DopmMbl COXpaHHOCTH
HMCKOTIAEMbIX KUBOTHBIX W pacTeHui», wmojenb ammiukanusa «llepekpéct
XpOMOCOM», BIaxHble mnpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYLWIKW», MUKporpenapar «pozoduna» (Hopma, mytanuu (GopMbl KpbUIbEB U
OKpacKH Tena).

JlaGopaTtopHble U MpaKTHYECKHE PA0OTHI:

Jlabopatopuas pabota Ne 1. «CpaBHeHue BUIOB MO MOP(}OIOTHIECKOMY
KPUTEPHUIO».

JlaGopatopHas pabota Ne 2. «Onucanue mpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHME M pa3BUTHE *KU3HU HA 3emJie.

JloHay4dHbl€ TPEICTABICHHUS O 3apOKICHUM >KU3HU. HaydHble ruUmnoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emJje: a0uoreHe3 M MaHCIepMHs. XUMHUYecKas
ABONIONMSA. AOMOTE€HHBI CUHTE3 OpPraHMYECKHUX BEUIECTB M3 HEOPTraHUYECKHUX.
DKCIEpUMEHTANBHOE MOATBEPKICHUE XUMUUECKON IBOMONNK. HadanpHbIe ATaIbl
ouonornyecko spomtonuu. ['mnoreza PHK-mupa. ®@opmupoBanue meMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HX DBOJIOLMS.
dopMUpPOBaHUE OCHOBHBIX TPYIII dKUBBIX OPTaHU3MOB.

Pazeutne xu3zHn Ha 3emuie 1o 3pam u nepuonam. Karapxeil. Apxeickas u
npoTepo3oiickast opel. [lanmeosoiickas spa u €€ TmepuUOAbl: KeMOPUNCKUH,
OPIOBUKCKUH, CUIIYPUHUCKNN, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Meso3oiickass 3pa W €€ NEepUOAbl: TPHUACOBBIM, FIOPCKUH, MEJIOBOU.

KaliHo3olickas »pa u €€ Tepuolbl: TaJCOreHOBBIM, HEOTCHOBBIMH,
AHTPONOT€HOBBIM.



XapakTepucTuKa KJIMMara M TeoJOrMYeCKHX MpoueccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIMU PACTUTEIBHOTO W >KUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHud W
XKUBOTHBIX. []0siBIIEHME, pacliBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

Cucrema OpraHMyeckoro MHpa Kak OTpaxkeHue 3BOJIONUU. OCHOBHBIE
CHUCTEMAaTUYECKHUE TPYHIIIbI OPraHU3MOB.

OBOJIOLHA YesIoBEKa. AHTPOIIONOrUs Kak Hayka. Pa3Butue npeacraBieHuil o
IPOUCXOXKJIEHUH YesloBeKa. MeTonpl H3ydyeHus aHTpororenesa. CXoACTBa H
pa3IM4Ks YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUUYECKOE MOJIOKEHUE YETOBEKA.

JBrokymme cuiabl  ((akTophl) AHTPOTIOTECHE3A. HacnencreenHnas
U3MEHUYMBOCTh W  €CTECTBEHHBIH o0TOOp. OOIIECTBEHHBIM 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUI TPy/a, MBIILICHUE, PEYb.

OcHOBHBIE CTaJIMM ¥ BETBU 3BOJIOLMUU YEIOBEKA: aBCTPATONUTEKH, YenoBek
yMenbld, YenoBek NpAMOXOIUUM, YermoBeKk HeaHAepTalabCKuh, Yesosek
pa3yMHbIii. Haxoaku HckomaembIX OCTATKOB, BpeMsl CYILIECTBOBaHMS, OOJacCTh
pacrpocTpaHeHusi, 00bEM TOJIOBHOTO M0O3ra, 00pas3 JKU3HU, OPY/IHUSL.

UenoBeueckne  packl. OCHOBHbIE  OOJBINME  pachl:  €BPOIEOUIHAS
(eBpasmiickasi),  HErpo-aBCTpajoHJHas  (PKBAaTOpUAJbHAs),  MOHIOJIOMHAS
(a3uarcko-amepukaHckas).  YepTbl  NPUCIOCOOJIECHHOCTH  IPEACTABUTEIICH
YEJIOBEUECKUX pac K YCJIOBHSIM CYIIECTBOBAaHMS. EJIMHCTBO 4enoBEUECKUX pac.
Kputuka pacuzma.

JdeMoHcTpauum:

[Toptpetsr: @. Penn, JI. Ilactep, A. M. Onapun, C. Mumep, I'. FOpu, Y.
JapBuH.

Tabmumel n cxembl: «Bo3sunkHoBeHne CoaHEYHOM cHUCTEMEBI», «Pa3ButHe
opranudyeckoro wmupa», «PacturenbHas  Kkietka», <«KuBOTHas  KJIETKay,
«IIpokapuotnueckasi kiuetka», «COBpeMEHHasi CUCTEMa OPTraHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMHYECKUX 4YEPT CTPOCHMSI YEJIOBEKAa M YEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTHYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeimme mroam», «/IpeBnue moanm», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeyecKrue pach».

O6opynoBanne:  mymspku — «lIpoucxoxaenue — yenoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HeaHAepTalblla, KPOMAHBbOHIIA), CIENKU WIH
M300pKEHHUSI KAMEHHBIX OpPYAMN MEepBOOBITHOTO 4YeloBeKa (KaMHH-YOMIEPHI,
pyomma, ckpebna), TeoXpoHOJOrhuYecKas TaOjauIa, KOJUICKIUS  «DopMbl
COXPAHHOCTH MUCKOMIAEMbIX )KUBOTHBIX U PACTCHUIN.

JlabopaTopHble M npaKkTHYecKHe PadoOThI:

[Tpaktuueckas padora Ne 1. «3ydyeHune MCKOMaeMbIX OCTATKOB PAaCTEHUU U
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «DBOJIOLHSI OPraHUYECKOrO0 MHUpa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WM KpaeBeIueCKUi My3eil).

Tema 3. Opranu3Mbl 1 OKPYKAOIIAA cCpeaa.

DKOoJOrus Kak Hayka. 3aladud U pa3feibl SKOJOTUH. MeTobl SKOJIOTHYECKUX
HCCIIEI0BAHMM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHHSA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHAs,
BHYTPHUOPraHU3MEHHAsI.

Oxonoruyeckue ¢aktopbl. Kiaccudukaius HSKOJIOTMYECKUX (DAKTOPOB:
abuotuuyeckre, OMOTHYECKHE M AaHTPOIOreHHbIe. JleHCcTBHE HKOJIOTMYECKUX
(hakTOpOB HA OPTAHU3MBEI.

Abunotnyeckue (HakTopbl: CBET, TeMIlepaTypa, BiIakHOCTb. dDoTonepuoausm.
[IpucnocoOneHuss OpraHu3mMoB K  JCUCTBUI0O  aOMOTHYECKUX  (HaKTOPOB.
buonornueckue puTMBI.

buornueckue (bakTophI. Buner OMOTUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHLIUS, XUITHUYECTBO, cuMOK03 u ero ¢opmsl. [lapazutusm, koomneparus,
MyTyallu3M, KOMMEHCaJIu3M (KBapTHUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIH3M,
HeWTpanmu3M. 3HaYeHUE OMOTHYECKUX B3aMMOJCUCTBHM JUIS CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIECTBAX.

DKOJIOTUUECKHE XApAaKTEpUCTUKU nonyisiuud. (OCHOBHBbIE IOKa3aTelu
MOMYJISILUHA: YHUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanus. J[MHaMuka YuCIEHHOCTH MOMYJISIUNA U €€ PEryJisiusl.

JdemoHncTpaumu:

[Hoptpetsi: A. 'ymOonbar, K. @. Pynse, O. I'ekkenb.

Tabmuupl n cxembl: kapta «lIpupoansie 30HbI 3emuu», «Cpenbl oOUTaHUS
opranuzmoBy», «®Doronepuoguzm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH NOMYJ UK UHDy30puu-Tyhenbkny, «llumessie menm».

JlabopaTopHble M MPpaKTHYECKHE PA0OTHI:

JlaGopartopnas padota Ne 3. «Mopdosoruueckue 0COOEHHOCTH PACTEHUI U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrnueckas padora Ne 2. «Iloacuér nnoTHOCTH NOMYJISUMNA pa3HbIX BUIOB
pacTeHU».

Tema 4. Coo01ecTBa ¥ 3KOJI0rHYECKHE CHCTEMBI.

CooOmiecTBO OpraHu3mMoB — OuoleHo3. CTpyKTyphl OHOLIEHO3a: BUIOBas,
IPOCTpPAHCTBeHHAsA, Tpoduueckas (mumieBas). Bwuapl-nomunantel. CBs3u B
OHnoLeHo3e.

Dkojnoruyeckue cuctembl (3kocuctemsbl). [lonsitue 00 »sKOcUCTEeME U
ouoreoneHo3e. DyHKIMOHAIBHBIE KOMIIOHEHTHl HSKOCUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peayleHThl. KpyroBopoT BemecTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (MUIEBBIE) YPOBHH OHKOCHUCTEMBI. IluieBble IIeMd U CETH.
OcCHOBHBIE TOKa3aTelld 3KOCUCTEMBI: Ouomacca, MPOIYKLHS. IKOJOTHYECKHE
OUPAMUJIBL:  TPOIYKIUHU, YUCICHHOCTH, Ouomacchl. CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOpPETyYIIsLusl, pazsutue. CyKieccus.

[TpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOWHOTO
WA LIUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOTE€HHBIE  3KOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POO3KOCHCTEMBI.
buonoruueckoe v X03s1iICTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znooOpaszue kak (aktop ycroilunBoctu 3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOT0 pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o 6mocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocdeprl. XKuboe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchephl Kak
ro0anbHOM JIKOCHCTEeMBI. JlMHaMHUYecKoe paBHOBECHE W OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BelecTB U OMOreOXMMHUUECKHE IUKIbI 3JIEMEHTOB (yriiepo/a,
a3oTa). 30HATBHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopedecTBo B Onochepe 3emian. AHTPOIIOICHHBIC H3MEHEHUS B OMocdepe.
['o6anbHBIE HKOTOTHYECKHE TTPOOIIEMBI.

CocymiecTBoBaHuUE IIPUPOIBI 151 YEeJI0BEUECTBA. CoxpaHeHue
O0Mopa3Ho00pa3ms Kak OCHOBa ycToHunBoCcTH Ouocheprl. OCHOBA pallOHATBLHOTO
yIpaBlIeHUs TPUPOJHBIMU pecypcaMH H WX HCHOJb30BaHUE. JlocTmkeHus
OMOJIOTUU U OXPaHa TIPUPOJIHI.

JdeMoHcTpanmu:

[Toptpetsi: A. x. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumpsl u cxemsbl: «l[lumieBsie nenn», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpupoansie cooOuiectBay, «llemu mnuTaHus», «OKOIOrMYEcKas MNHUPAMUIAY,
«buocdepa u yenoek», «IKOCUCTEMA HIUPOKOJIUCTBEHHOTO Jiecay, « DKOCHCTEMA
XBOHOro  Jjeca», «buonenos Bomoéma», «ArporeHo3», «lIpumepHbie
AQHTPONIOTEHHBIE  BO3JACHMCTBUSA HA  IpUpoay», «Baxnedmme HCTOYHUKH
3arpsi3HEHUs] BO3/yXa M TPYHTOBBIX BOA», «[louBa — BaxkHeias cocTaBistoas
ouocdepo», «Daxktopsl aerpaganuu mnousy», «llapHukoBbiit 3pdekT», «DakTopsl
paIMoaKTUBHOIO 3arpsisHeHus: Ouocdepn», «OOmas crpykrypa Ouochepbi»,
«Pacnipoctpanenue >xu3HU B Ouochepe», «O30HOBBIM 23KpaH Ouochepb»,
«Kpyrosopot yriepona B 6uochepe», «KpyroBopor a3ota B Ipupoae».

Ob6opynoBanue: Mojelb-anudKanus « TunuyHble OMOLEHO3bI», repOapuit
«PacTtutenbHble cOOOIIECTBaY, KOUIEKIMU «buoreHosy, «Bpeaurenn BaxHEHITX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuul ¢ KOJUJIEKIIMM pAaCTeHUd U
’KUBOTHBIX, MMPUHAICKAIIME K Pa3HbIM IKOJIOTMYECKUM TpYIIaM OJAHOrO BHJA,



Kpacnas kaura Poccuiickoii ®Deneparuu, n300paxeHusl OXpaHsIeMbIX  BHJIOB
pacTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMbLI 110
bMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJIHEI'O  OBIIET'O
OBPA30OBAHNMA

Cornacno ®I'OC COO, ycranaBiauBaioTCsi TpeOOBaHUS K pe3yibTaTam
OCBOCHHSI  OOYYalOIMMHCS  TPOTpaMM  CpeaHero  oOmero  oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS mNpeamera «buosorusy»
BBIJICJICHBI CJICTYIOINTUE COCTABIISIONINE: OCO3HAHME OOYYAIONUMUCS POCCHICKOMN
rPaXJaHCKOM MJICHTUYHOCTHA — FOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIBHOCTH
U CaMOOMPECIICHUIO, HAJIWMYMe MOTHUBAallMM K OO0ydeHuro Owuosoruw,
I[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEM W HCTOPUYECKUX TPaAUIUNA Ppa3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTHh OOYYalOIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, NPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, HaJIW4YHWE HKOJIOTMYECKOrO0 IMPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «bHOJIOrusS» IOCTUTAIOTCS B
CAUHCTBE Y4YEOHOW U BOCIIUTATEIBHOM JIESITEIHPHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, NMPUHATBIMH B OOIIECTBE MpaBUJIaMH W HOPMaMH
MOBEJICHUSI U CIIOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUs, CaMOBOCIMTAaHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3WUIMK JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY U IIPABONOPSIAKY, YEJIIOBEKY TPYJA U CTapLIEMy ITOKOJICHUIO,
B3aMMHOTO YBaXKCHHs, OCpPEKHOTO OTHOIICHHWSI K KYJbTYPHOMY HACICAUIO U
TpaAuIUSAM MHOTOHAIlMOHAJIBbHOTO Hapoga Poccuiickon ®epepanuu, nNpupoac u
OKpY’KaroIIEH cpele.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUA YydeOHOro mnpeaMera «buomorus»
JOJDKHBI OTPayKaTh TOTOBHOCTD M CITIOCOOHOCThH 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUpPOBAHHOM BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHCTEMOMN IIEHHOCTHBIX
OpHUEHTAIlM/, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHUM, COOTBETCTBYIOLIUX
TPAAUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBa, PaCUIMpPEHUE KU3ZHEHHOTO
ONbITA W ONbITA JEATEJIBHOCTH B MPOLECCE PEATM3AMU OCHOBHBIX HAINPaBICHUN
BOCITUTATEJIbHOM JICSTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMUA 00YYAIOIIEeTOCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HaHUE CBOWX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEH, YBaXKECHUE
3aKOHa U MPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON JEATENbHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W TMO3HABATEIBHBIX 3a7a4, BBHITOJHCHHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3UIMI0 10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOACH C pa3sHBIMH YOSKICHHUSIMU, KYJIbTYPHBIMH IICHHOCTSIMH H
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHHUS
y4eOHBbIX, TIO3HABATEIBbHBIX W HUCCJIEAOBATEILCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIIEHUSI K MHEHHUIO ONIMOHEHTOB TMPU OOCYXICHUH CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTapPHOU U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) IaTpMOTHYECKOT0 BOCTIMTAHMS

c(hOpMUPOBAHHOCTh POCCUHCKOU TPaXIaHCKOH WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHHUSI K CBOEMY HApOJdy, UYBCTBA OTBETCTBEHHOCTH IMEpeN
Pomuuou, ropmoctu 3a cBOM Kpal, cBOXO PomauHy, CBOM A3BIK M KYyJIBTYpY,
IPOIIIOE ¥ HACTOSIIEE MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEAUIO U MaMSITHUKAM HPHUPO/IbI,
JTOCTHXeHUsIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCHUMCKMX YYEHBIX B CTAHOBIIEHUE U
pa3BUTHE OHWOJIOTUHU, TOHUMAaHUS 3HAYCHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
PUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeXI€HHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JIYXOBHBIX LEHHOCTEN POCCHUICKOTO Hapo/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CUTYyaIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSCH Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAaHWE JIMYHOTO BKJIaJa B IMIOCTPOEHHE YCTOMYMBOrO OyayIIEro;

OTBETCTBEHHOE OTHOILIIEHHE K CBOUM POAUTENSIM, CO3/TaHUI0 CEMbU HA OCHOBE
OCO3HAHHOIO TMPHUHATUA LEHHOCTEH CEMEWHOW JKU3HU B COOTBETCTBUH C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIEHUH;



NOHMMAaHUE YMOLIMOHAIBHOTO BO3JAEHCTBUS KUBOM NPHUPOJABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMIICHHUE
IPOSIBIISATH KAYE€CTBA TBOPUYECKOM JINYHOCTH;

5) ¢usuyeckoro BocnMTAHHMS, (POPMHUPOBAHUS KYJbTYPbI 310POBbS M
IMOLMOHAIBHOIO 0J1arOMOTyYHA:

NMOHMMAHUE W pealn3als 370pOBOTO M 0e30macHoro o0pasza >KU3HH
(3m0poBO€  mMUTaHUE, COONIOJICHHE TUTHEHUYECKUX TPaBHWJI U HOPM,
cOQJIaHCUpPOBAHHBIN pPEXUM 3aHATUA U  OTAbIXA, peErylsgpHas Quanyeckas
aKTUBHOCTb), OEPEKHOIr0, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOIIEHUS K
coOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE [IEHHOCTH TMPaBWI WHIAUBHUAYAJbHOTO U  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUE MOCJEICTBUN W HENPUSITHS BPEAHBIX MPUBBIUEK (YrOTpeOseHus
AJIKOT0J1s, HAPKOTUKOB, KYpEHU);

6) Tpya10BOIr0 BOCIMTAHUS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYAOII00uUE;

TOTOBHOCTh K aKTUBHOW JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAJIbHOU
HaIpPaBJIE€HHOCTH, CIIOCOOHOCTh MHULIMMPOBATH, MJIAHUPOBATh U CAMOCTOSITENIHHO
BBITIOJIHATH TaKyIO JIEATEIbHOCTD;

UHTEpEC K pa3inuHbIM cepaM MpodhecCHOHATBHON NeATeIbHOCTH, YMEHUE
COBEpILATh OCO3HAHHBIM BbIOOp Oyaymeld npodeccu ©  peain30BBIBATDH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O M CamMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTM4€eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKU LieJecoo0pa3HOe OTHOILIEHHWE K MPUPOAE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

NOBBIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYpbl: MPUOOPETEHHE ONBITA
IJIAHUPOBAHUSI TIOCTYNIKOB M OIEHKHM MX BO3MOXHBIX IOCIEACTBUM JId
OKPY’KarOIIEU CPEIbI;

OCO3HaHUE T00ATBHOTO XapaKTepa SKOJOTMYECKUX MpoOJieM M MyTed ux
pEeIIeHNUS;

CIIOCOOHOCTh HCIOJb30BAaTh MPUOOpPETAaEMble MPU HM3YYCHHH OHOJIOTHH
3HAHMS W YMEHUS TIPU PEIICHHH TPpoO0JieM, CBA3aHHBIX C PAIMOHAIBLHBIM
IPUPOJIONIOIb30BaHUEM  (COONIOZCHME  TpaBWUJ  IOBENEHHUS B MPHUPOJE,
HaIlpaBJIEHHBIX Ha COXPAHEHHE PABHOBECHS B 3KOCHCTEMaX, OXpaHy BHUIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE HENPUSATHE JCUCTBUW, NPUHOCAIIMX BpEd  OKPYKaroIIEH
OPUPOAHON Cpelle, YMEHHUE NPOrHO3UPOBATH HEOIArONmpHUsITHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEMCTBUN U MPEIOTBPAILAT HUX;

HAJIMYKUE PA3BUTOIO 3KOJOTUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIIbITa JEATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAaTbCS MMH B IO3HABATEIBHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTU K YYAaCTUIO B IPAKTUYECKOMN AEATEIBHOCTU IKOJIOTMUYECKON
HaITPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT' 0 O3HAHUS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOW KYJIBTYPhl KaK CpEIICTBA
B3aUMOJICHCTBUS MEXY JIFOJIbMU Y MMO3HAHUS MUPA;

NOHUMaHuEe crnenuuKy OUOJIOTMM KaK HayKH, OCO3HaHUsA €€ poiu B
dbopMHpPOBAaHNUY PAIMOHATILHOTO HAYYHOTO MBINIICHUS, CO3/aHUM 1€JTOCTHOTO
IpeAcTaBlIeHusT 00 OKpY)KaIIIeM MUPE KaK O €AMHCTBE MPUPOJbI, YEIOBEKA H
oO1iecTBa, B TO3HAHWU TPHUPOJHBIX 3aKOHOMEPHOCTEW U pEIIEHWU TpodseM
COXpPaHEHMS MTPUPOJHOTO PABHOBECHS;

yOeXJAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JJIi COBPEMEHHOM ITMBHJIM3AIIUU:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHUSI MEIUIIUHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUI,  CIOCOOHBIX  pemiaTh  PECypCHbIE  MPOOJIEMBbl  Pa3BUTUS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJA M3 TJIO0ATBHBIX 3KOJOTHYECKUX MPOOJIeM U
obecrieyeHus  mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  pallMOHAJIBLHOMY
UCIIOJIB30BaHUIO TPUPOJHBIX PECypcoB W (HOPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OUOJOTHYECKUX 3HAHUH B IEJIX
MOBBIIIIEHUS  OOIIeN  KYyJbTYphl, €CTECTBEHHO-HAay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOM 4YacTh (PYHKIMOHAIBLHON I'PaMOTHOCTH O00ydYaromuxcs, GopMHpPyeMOit
IpU U3y4eHUU OUOJIOTHH;

NOHMMAHHUE CYIIHOCTA METOJOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCMOJb30BaTh IMOJy4aeMble 3HAHUS [Jis aHaiu3a W
O0OBSICHEHUSI SIBJICHUN OKPY>KAIOIEr0 MUpa U MPOUCXOISIINX B HEM HU3MEHECHUH,
yMEHUE JieJlaTb OOOCHOBAaHHBIE 3aKJIIOUCHMS HAa OCHOBE HayudHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJbIO MOTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIB30BaTh OMOJOTUYECKHE 3HAHUS s
pelieHus Npo0IeM B peabHbIX JKU3HEHHBIX CUTYaIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCT M  CHOCOOHOCTh K  HENpPEphIBHOMY  00pa3oBaHUIO U
caM000Opa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUI 0 OHOJIOTMU B
COOTBETCTBUU C KU3HEHHBIMU NTOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOEHUS y4eOHOro mnpenmera «buonorus»
BKJIIOYAIOT: 3HayuMble 711 (QOPMHUPOBAHUS MHUPOBO33PEHUS O0O0YyYaIOLIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OOIEHAYYHbIC MOHATHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHUpa H CHeUpUKY METOAOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPTHUs, SIBIEHUE, MPOIECC,
CUCTEMa, Hay4HbId (PaKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHME,  HAONIOAEHUE,  WU3MEpPEHHe,  OSKCHepUMEHT U APYIux),
yHUBEpCaIbHBbIC ydeOHbIE JelcTBUs (ITO3HABATENIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), oOecrieunBaroIye dbopMupoBaHue (GYyHKIIMOHATBHON
rPaMOTHOCTH M  COLMAJIBHOM KOMIIETEHIIMM OOYyYarommxcsi, CIOCOOHOCTh
00yJaroMXCs HCTIOJIh30BAaTh OCBOCHHBIE MEXTUCIIUTIITTHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHUS W  yHUBEpCalibHbICe Yy4eOHbIE JICHCTBUA B
MT03HABATEJIbHOU U COLMAIBHON ITPAKTHUKE.

MeranpeamMeTHbie pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPETHETO OOIIero
00pa3oBaHUsl TOHKHBI OTPAXKATh:

OBaajnenne YHHBeEpPCAJTbHBIMH yueOHbIMH MO3HABATEJILHBIMU
ACUCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE JeHCTBUS:

CaMOCTOSITENIbHO  (OpMYJIMPOBaTh M aKTyaIM3UpoOBaTh  IpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOEHUU 3HAHUW MPUEMBI JIOTMUECKOTO MBIIUICHUS
(amanu3a, CUHTE3a, CpaBHEHUS, Ki1accubUKaIil, 0000IICHNUS), pACKPhIBATh CMBICT
OMOJIOTMYECKUX TOHATUM (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMU MOHITUSIMM ),

ONpPENENISATh LENN JEeITENbHOCTH, 3aJaBas MapameTpbl W KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTAThI AESATEILHOCTHU C MTOCTABICHHBIMHU LIEJSIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHSTHS I 0ObsICHEHUSI (DAKTOB W SIBJIICHUU
YKUBOW MPUPOJBI;

CTPOUThH JIOTUYECKHE PACCYXKJEHUs (MHAYKTUBHbIC, JEAyKTHUBHBIC, IO
AQHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTHM W IPOTUBOPEYUS B PACCMaTpPUBAEMBIX
SABJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHHS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpeacTBa JUISt MPECTaBICHUS
CYIIIECTBEHHBIX CBSA3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTaX, a



TAaKK€  NPOTHBOPEYM  PA3HOrO0  pOJAA,  BBIABIECHHBIX B Pa3IMYHBIX
MH(POPMAILIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IJIaH PEIICHUS TPOOIEMBI C YUETOM aHaIN3a UMEIOIINXCS
MaTepUalbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTB KOPPEKTUBBI B IESTEIIBHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJIbTaTOB
LEJISIM, OLIEHUBATh PUCKH MOCIIEACTBUM ACSATEIBHOCTH;

KOODJWHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSIX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBYS;

pa3BHUBATh KPEATUBHOE MBILUICHUE NIPU PEILIEHUU )KU3HEHHBIX ITPOOJIEM.

2) 6a3oBbIe HCCIeA0BATEIbCKIE JeHCTBUS:

BJIa/IETh HaBBIKAMH y4€OHO-UCCIIEOBATENBCKON U MPOEKTHON JAESITENbHOCTH,
HaBbIKAMHU  pa3pelleHus  [poOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METOJIOB PEUICHUS NTPAKTUYECKHUX 3a1a4, IPUMEHEHHUIO
pa3IUYHBIX METOJIOB TO3HAHNUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJBI JIEATEIBHOCTH I10 IOJYYEHHUIO HOBOTO
3HaHUS, €ro MHTEpHpEeTaluy, NpeoOpa3oBaHUI0O M TNPUMEHEHUI0 B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATIBHBIX IPOEKTOB;

(GbopMUpPOBAaTh HAYYHBIM THUIl MBIIUICHUS, BIaJeTh HAYYHOW TEPMHUHOJIOTHEMH,
KJIFOUEBBIMHU MMOHATUSMH U METOAAMM;

CTaBUTh M (QOpMyJIHpOBaTH COOCTBEHHbIE 3aJaud B 00pa3oBaTENIbHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

BBISIBIISITh TPUYMHHO-CJICJCTBEHHBIE CBSI3W M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEelIeHUs, HaXOAUTh ApTryMEHTBI U J10Ka3aTesIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TMOJYYEHHbIE B XOAE PEIICHHUs 3alayd  pe3yibTaThl,
KPUTHUYECKU OLEHUBATH UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTyalusiM, OLICHUBATh MPHOOPETEHHBIA OIIBIT;

OCYUIIECTBJISITh 1I€JICHANIPABIECHHBIN MOUCK MEPEHOCa CPEJCTB U CIOCOO0B
JeNCTBUS B IPO(PECCHOHATILHYIO CPEY;

YMETb MEPEHOCUTh 3HAHMS B MO3HABATEJbHYIO U MPAKTUYECKYIO 00JacTu
KHU3HEJCATEIILHOCTH;

YMETh HWHTErpUpPOBaTH 3HAHUS W3 pa3HbIX MPEIMETHBIX O0nacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTb OPUTrMHAJIBHBIE MOAXOAbI U PELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PEILICHUS.

3) pabora ¢ unopmaumeii:

OpUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(POPMAIMK (TEKCTE y4eOHOTO
nocoOusi, Hay4YHO-NOMYJISIPHOM JUTepaType, OHOJOTMYECKUX CIIOBapsX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHETE), aHaIM3upoBaTh



WH(OPMAITUIO PA3TUYHBIX BUAOB U (HOPM MPEIACTaBICHUS, KPUTHIECKU OIICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNUBOCTH;

dbopMyIMpOBaTh 3aNPOCHl ¥ MPUMEHSTHh PA3IMYHBIE METOIbI MPU TOUCKE U
oTbope OMOoNOTHYeCKOr HWH(POPMAINKA, HEOOXOAMMOU JJIsl BHITIOJHEHUS y49eOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCMIOJIB30BAHUS HHOOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOIH30BAHUS PA3THUHbIX
MTOVICKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTHUMAIbHYIO  (HOpMYy  TIPEICTABICHUS
ouonoruueckoit nHpopManuu (CXeMbl, rpapuKy, JUarpamMmbl, TaOIUIBI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KadecTBE CpeACTBAa IMpu padoTe cC
ononornyeckor uwHGOpMAIUEH: TPUMEHATh XUMHYECKUE, (PUIMUECKUE W
MaTeMaTHYeCKUe 3HAKH M CHUMBOJIBL, (popmysbl, abOpeBUaTypy, HOMEHKIATYpY,
UCTIONBb30BaTh W MpeoOpa3oBBIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CpPEACTBA
HarJISITHOCTH;

BJIAJCTh  HAaBBIKAMH  pACIIO3HABAaHUS W 3alUTBl  MHGOPMAIIWH,
nH(OPMAITMOHHON 0€30MTaCHOCTH JIMYHOCTH.

OgiaeHne yHUBEPCAJILHBIMH KOMMYHUKATUBHBIMHM 1€HCTBUSIMU:

1) o0menme:

OCYIIECTBJISITh KOMMYHHUKAITUU BO BCeX cpepax *KU3HU, aKTUBHO y4aCTBOBATH
B JHAJIOTe WM JAUCKYCCHHU TIO CYIIECTBY 00CYXIaeMoil TeMbl (yMEHHE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBATh CYKJICHHUS OTHOCHTEIHHO BBINOJHEHHUS TpesiaraeMoi
3aJja4M, yYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3MUIIMKA IPYTHX yYaCTHUKOB
JAaiora Uin JUCKYCCHUM);

pacmo3HaBaTh HeEBepOalbHBIC CpPEICTBA OOIIECHUS, TOHUMATh 3HAYCHHE
CONMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(MIMKTHBIX CHUTYAIIHi,
YMETh CMATYATh KOH(PIMKTHI K BECTH IIEPETOBOPHI;

BIAJIETh PA3IMYHBIMHU CIOcOOaMu OOIEHUS W B3aUMOJIEHCTBUS, NMOHUMATh
HaMEpEeHUs APYTUX JIIOACH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHHE K COOCCETHUKY
U B KOPPEKTHOU popMe HopMyIupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO HU3JArath CBOIO TOYKY 3PEHHSI C HCIOJIb30BAaHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAsl AeITeJIbHOCTD:

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYaTIbHOU
paboOThI IPHU PELICHUH OMOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIOBBIX (POPM B3aMMOICHCTBHSI PU PEIICHUH YIeOHOW 3a/1a4u;

BBIOMpPATh TEMATUKy U METOJIbI COBMECTHBIX ACUCTBUH C Y4ETOM OOIIUX
WHTEPECOB M BO3MOXKHOCTEN KaXKJIOTO YJIeHa KOJUIEKTUBA;



NpUHMMATh 1EIW  COBMECTHOM  JESATEeNbHOCTH, OPraHU30BbIBATH U
KOOPJAWMHUPOBATH JEHUCTBUS N0 €€ JOCTMIKEHUIO: COCTaBJIAThH IUIAH JICHUCTBUMH,
pacnpeneniarb pojid ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pPe3yJbTaThbl
COBMECTHOH paboThI;

OLICHMBAaTh KAa4e€CTBO CBOETO BKJIAJa MU KaXXIOr0 YYaCTHHKAa KOMAaHIbl B
o01IMii pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE MPOEKTHI, OLEHHUBATh HUJEU C TMO3HWIMU HOBHU3HBI,
OPUTHHAIBHOCTH, MIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEJICHHE B Pa3IMYHBIX
CUTYAIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

OBJajieHHe YHUBEPCAJIbLHBIMY PEryJATUBHBIMHU J1eHCTBUAMMN:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJOTMYECKME 3HAHUA MJId BBISBICHUA NpoOieM U HX
pEIIeHUS B )KU3HECHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMpAaTh HA OCHOBE OWOJOTUYECKHX 3HAHWUM IIE€JIEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOHMX JICMCTBUSX U MOCTYIKAaX MO OTHOIICHUIO K KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYILIECTBIATh MO3HABATEIBHYIO ACATEIBHOCTD, BBISIBISITH
poOIeMBbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC 3aJ]a4il B 00Opa30BaTEILHOM
JEATEeIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO  COCTaBJISATh IJIaH pEIIeHUusT TpoOJieMbl C  Y4E€TOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JlaBaTh OIIEHKY HOBBIM CUTYaI[UsIM;

pacuMpsATh paMKHd y4eOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHU;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CocOOCTBOBaTh (DOPMUPOBAHMIO M TMPOSBICHUIO IIUPOKOW SPYIULUUA B
pa3HbIX 00JacTsIX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOW 0Opa30BaTENbHBIN U
KYJIbTYPHBI YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyalldsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJIQJICTh ~ HAaBbIKAMHM  TMO3HABATEJBbHOM  pedueKCMM  KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB H
OCHOBAHHM, UCIIOJIb30BaTh MPUEMBI peIIEKCUU Il OLIEHKU CUTYyallud, BHIOOpA
BEPHOIO PEILICHHUS;

yMEThb OIIEHUBaTh PUCKA U CBOEBPEMEHHO IPUHUMATh PEIICHUS] MO HX
CHUKEHUIO;



OPUHUMATh MOTHUBBI W apryMEHTbl JPYIHMX IpU aHaIM3€ pe3yibTaToB
NESITETbHOCTH;

3) npuHsTHE Ce0NA U APYIUX:

IPUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTUBbI MU apryMEHTbl JPYTHUX IpPU aHAJIU3E€ PpPEe3yJIbTaTOB
NESITETbHOCTH;

pU3HaBaTh CBOE MPaBO U MPABO JPYTUX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTH IOHUMATh MUP C MO3ULIUN JPYTOrO YEJIOBEKA.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3yibTaThl ocBoeHus mnporpammbl COO 1o Ouosoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT CcrieUpUIECKUE JIJIs yaeOHOTO npeameTa «bruomorus
HAy4YHbIC 3HAHMS, YMEHHS M CIIOCOOBI IEUCTBHUM MO OCBOCHUIO, MHTEPIPETAIINH H
npeo0pa30BaHUI0 3HAHWM, BUJIBI JIEATEILHOCTH IO MOJTYYCHUIO HOBOTO 3HAHUS H
NPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CHUTyalUsX, & TAKXKE B PEaAIbHbBIX
KU3HEHHBIX CUTYyallUsX, CBSI3aHHbIX ¢ Ouosorued. B mporpamme mnpenMeTHbIe
pE3yNbTAaThl IPEACTABIICHBI IO TO1aM O0yUYEHUS.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI ydyeOHOro mpeameta «buomorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OUOJOTUMU B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpPA U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHICKUX M
3apyOCKHBIX  YUEHBIX-OMOJIOTOB B  pa3BUTHE OuOJIOTHH, (DYHKIIMOHAIBLHON
IPAaMOTHOCTH Y€JIOBEKA JJIs PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEpKaHUE OMOJIOTMYECKHX TEPMHHOB M TIOHSTHMA:
KU3Hb, KIETKa, OpraHusM, MeTaboim3M (OOMEH BEIIeCTB W TMpPEeBpaIleHUe
SHEPIruM), rOMEOCTa3 (CaMOpEryJsiliys), YPOBHEBAsT OpraHU3alusl KUBBIX CHCTEM,
CaMOBOCIIPOU3BEEHUE (PETPOAYKIIUS ), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHE u3jarath OuoJoruueckue Teopur (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJbHAs JOTMa MOJICKYJsIpHON Ouosoruu), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 1eHTpax MHOroo0Opasus u
MPOUCXOXKCHUS KYyJIbTYpHbIX pacTeHud H. M. BaBunoBa), onpenensth rpaHULbl
WX TPUMEHUMOCTH K KUBBIM CHUCTEMAaM;

YMEHHE BJIAJIETh METOJIaMU HAyYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOICHUE U
OMMCAHUE KUBBIX CHUCTEM, NPOLIECCOB M SBJICHHI, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIJIBMKEHHUE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXK]y MCCJIEAYEeMbIMHU BEIMYMHAMU, OOBICHEHUE MOJYYEHHBIX



PE3yNbTATOB, WCIIOJH30BAHHBIX HAYYHBIX TMMOHATHA, TEOPUHA U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT H
DYKapHWOT, OIHOKJIETOYHBIX ¥ MHOTOKIETOYHBIX OpPTraHW3MOB, OCOOCHHOCTH
IpoLIeCCOB: OOMEHa BEIIECTB W MPEBpALICHUS] SHEPIUM B KIETKE, (POTOCHHTE3a,
IJIACTUYECKOTO U HHEPreTUYecKoro oOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,
OTUIOZOTBOPEHUS, Pa3MHOKCHHUS, WHIAMBUIYAILHOTO pPAa3BUTUS  OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH TMOJYYCHHBIC 3HAHUS UISI OOBSICHEHHS OHMOJIOTHYECKUX
MPOLIECCOB U SIBJICHUMW, JJISl MPUHATUA NMPAKTUYECKUX PEIICHUU B MOBCEIHEBHOU
KU3HM C IeNbl0 oOecredeHus 0e30MacHOCTH CBOETO 3/I0pPOBbS U 3/10POBbS
OKPYKaIOIIUX JIIOJICH, COOTIOCHUSI HOPM TPaMOTHOTO TTOBEACHUS B OKPYKAIOIICH
IPUPOIAHON cpesie, TOHMMaHWE HEOOXOJWMOCTH WCIOJIb30BAHUS JOCTHIKCHUM
COBPEMEHHOMU OHMOJIOrNH " OMOTEXHOJIOTUI VIS palMOHATILHOTO
MPUPOOTIOIB30BAHMS;

YMEHHUE peIIaTh JJIEMEHTApHbIE TEHETHYECKHE 3aJlaud Ha MOHO- W
TUTHOPUHOE CKpEIMBAaHUE, CIIETUICHHOE HAaCIeI0BaHUE, COCTABIISITh CXEMBbI
MOHOTUOPHIHOTO CKpEIIMBAHUS JJIs TPEACKa3aHWs HACJIEeIOBaHUS MPHU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBINOJHATH Ja0OpaTOpHbIE U MPaKTUYECKHE padoThl, COONIOAATH
npaBuiia npu pabore ¢ y4eOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

yMEHUE KPUTUYECKH OIICHUBATh U HMHTEPIPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHUS, BKIIOUAIONIYIO TICEBJIOHAYYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpPEICTBAa MAacCOBOM MH(MOpPMAIIUHU, HAYIHO-TIOMYJIIPHBIC
MaTepHaybl), ITHYECKHE acCHeKThl COBPEMEHHBIX HCCIEIOBAaHUNH B OHOJIOTHH,
MEUIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011251 OMOJIOTUYECKYI0 MH(POPMAIUI0O U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOEHUSI yuyeOHOro mpeamera «buonorus» ¢ 11
KJlacce NOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJOTUU B CHUCTEME HAy4HOTO
3HaHHWS ECTECTBEHHBIX HayK, B (OPMHPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MUPA W HAYYHOTO MHPOBO33PCHHUS, O BKIJIAJIE POCCHUUCKHX H
3apyOCKHBIX  YUEHBIX-OMOJIOTOB B  pa3BUTHE OHOJIOTHH, (DYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COJEpKaHHE OMOJIOTMUYECKUX TEPMUHOB M TMOHSTHIA:
BU/JI, TIOMYJIALMS, TeHO(OH/I, SBOJIIOIUS, ABUXKYIIUE CHIbI ((PaKTOPBI) IBOJIOLNH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHue, 3KOJOTHUYECKHE (DAKTOPHI,



DKOCUCTEMA, TPOAYIEHTH, KOHCYMEHTBI, PEIYIEHThI, IEeNH IUTAHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

yMEHHE Wu3Jaratb OWOJIOTMYecKHe Teopuu (IBOJIOIMOHHAs Teopus Y.
JlapBuHA, CHUHTETHYECKas TEOPHUS DHBOJIOLMUHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogapiieBoro cxoactBa K. M. bapa, depenoBaHusi TVIaBHBIX HaIpaBiICHUN U
nyTtedt spomonuu A. H. CeseprioBa, yuenuss o ouochepe B. U. Bepnanackoro),
OTIPEIEIIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BJIaJI€Th METOJaMHU HAy4YHOTO MO3HaHUS B OMOJIOTUU: HAOIIOIEHUE U
ONMCAHUE JKHUBBIX CUCTEM, MPOLECCOB W SIBICHUM, OPraHU3alus U IMPOBEACHUE
OMOJIOTUYECKOTO  HKCIIEPUMEHTa,  BBIABMKEHHUE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXAYy HCCICAYEMbIMU BEIMYMHAMU, OOBSICHEHHE IOJYYCHHBIX
PE3yNbTATOB, WCIIOIB30BAHHBIX HAYYHBIX MOHSTHA, TEOPUM W 3aKOHOB, YMEHUE
JIeaTh BBIBOJIBI HA OCHOBAHUU MTOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCNATh CYHUIECTBEHHbIE MPU3HAKK CTPOEHUSA OHOJIOTMYECKUX
O00OBEKTOB: BHUJOB, MONYJALMA, MPOIYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHOM
W3MEHYUBOCTHU, €CTECTBEHHOTO OTOOpa, BUA000pa3OBaHUs, MPUCIIOCOOICHHOCTH
OpTraHU3MOB, JCHCTBUS DKOJOTHYECKUX (PAKTOpPOB HA OPTraHU3MBI, IepeHoca
BEIIECTB U IIOTOKA JHEPTUU B HSKOCHUCTEMAaxX, AHTPOIOTEHHBIX HM3MEHECHUU B
AKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOT€OXMMHUYECKUX
LMKIIOB B OMocdepe;

yMEHUE MPUMEHSTH TMOJYYCHHBIC 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHYECKUX
IPOLIECCOB U SBJICHHUM, JJISI MPUHATUA NPAKTUYECKUX PELICHUNW B MOBCEIHEBHOU
KU3HU C Lenblo o0ecnedeHuss Oe30IacHOCTH CBOETO 3I0pOBbS U 30POBBS
OKPY’KaIOIIUX JIIOJIEH, COOMIOEHUSI HOPM I'PaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
OPUPOAHON cpelie, MOHMMAaHUE HEOOXOJMMOCTH UCIOJIb30BAaHUS JOCTHKEHUM
COBPEMEHHOM OMOJIOTHH JIJIsi PAIMOHAILHOTO MTPUPOIOTIOIB30BAHMS;

YMEHHUE peIlaTh AJIeMEHTapHbIe OMOJOTUYECKUE 3a/1aud, COCTABIATh CXEMBI
MepeHOoca BEIIECTB U IHEPTUM B IKOCHUCTEMAaX (1T MUTaHUs);

yYMEHUE BBINOJHATH Ja0OpaTOpHble M MpPaKTUYECKHE padOThl, COONIOAATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKHM OICHUBATh MW HMHTEPIPETUPOBATH HUH(POPMAIIUIO
OMOJIOTMYECKOT0  COZAEpXaHMs, BKIIOYAIOLIYI0 I[ICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX HUCTOYHHUKOB (CpeicTBa MaccoBOl MH(pOpMAaIMKU, HAYYHO-TOIMYJISIPHbIE
MaTepualibl),  pacCMaTpuBaTh  IJIOOAJIbHBIE  SKOJOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 10 OTHOLLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011as1 OMOJIOrMYECKYI0 MH(OPMALUIO U3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koaun4yectBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB U TeM uugpoBbie
Ne n/m past Koutpoabubie | Ilpakruveckue (witpp )
NMporpaMmbI Bcero odpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
1 buonorus kak Hayka 2 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢292
2 JKuBbIE CCTEMBI M X OpraHU3aIus 1 bubmorexa [OK
p H https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUN COCTaB U CTPOCHUE KJIETKH 8 1 bubmmorexa [OK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 XK
VSHCACHTCIBHOCTE IOTeTHH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXkeHNE U MHAMBUAYAIBHOE Pa3BUTHE 5 1 bu6nuorexa [HOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M KIBMEHUHMBOCTh ] 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuust oprann3mMoB. OCHOBBI 3 bubnuoteka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
but6mmoreka [IOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 4



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

11 KJIACC

KosnyecTBO 4acon JIeKTPOHHbIE
HaumenoBanmue pa3aeioB M TeEM nudpoBbIe
Ne n/m P Konrposbnbie | IIpakrnyeckue (witpp )
NMporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
but6mmoreka [IOK
! IBOIMmOIHOHs GHOIOTHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHHME U pa3BUTHE KU3HH Ha 9 0.5 bubnmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousMEbl 1 OK aroIas cpema 5 1 bubmmorexa LOK
P PYRAIOMIAA CpelL https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
4 Coo0111ecTBa ¥ YKOJIOTMYECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/7f41ccT4
but6mmoreka [IOK
> Pesepsroe pews 2 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 0 2.5



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




IHOYPOYHOE IVIAHUPOBAHUE

10 KJTIACC
Koaun4yectBo yacos JIEKTPOHHBIE
Ne uugposbie JonosiHuTeIbHASE
Tema ypoka Konrposbubie | Ilpakruueckue
/i Bcero o0pa3zoBare/ibHbIE uHdopmanus
padoThI padoThI
pecypchbl
Bu6nuoreka [IOK
1 buomnorust B cucteme Hayk 1 https://m.eds00.ru/863¢6122
https://m.edsoo.1u/863e632a
MeToabl mO3HaHUS KUBOU
npuponsl. [Ipaktudeckas
) pabora Ne 1 «Mcnonp3oBanue 1 0.5 bubnnoreka [IOK
pa3IMYHBIX METOOB NPH https://m.eds00.1u/863e¢6122
W3YYEHHH OMOJIOTHYECKUX
00BEKTOB»™*
3 buonornyeckue CUCTEMBI, 1 Bu6nuoreka [IOK
MPOIIECCHI U UX U3YUEHNE https://m.eds00.ru/863e6564
4 XUMHWYECKUN COCTaB KJIETKH. 1 bubmuorexa [JOK
Bona u munepanbHbIe https://m.edsoo.ru/863e674¢
comu™®
5 benku. CocraB u ctpoeHne 1 bubnmoreka [IOK
oenmkoB* https://m.eds00.ru/863e6b72
depMeHTH — OUMOJIOTUYecKre
Karanm3aropsl. JlabopatopHas
6 pabora Ne 1 «3yuenue | 0.5 bubnmoreka [IOK

KaTaJIMTUYECKON aKTHBHOCTH
dhepMeHTOB (Ha mpuUMepe
aMuJIa3bl WIM KaTajasbl)»*

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



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

Bu6nuoreka [IOK

KJIETKaX KOHYHMKA KOPEIITKa
JyKa Ha TOTOBBIX
MHUKpOTpernaparax»™

7 v I
[VICBOIBL. SHIHAT https://m.edsoo.ru/863e6870
bu6nmmoteka I[IOK

8 Hyxneunossie kucinotel. ATO*

YITICHHOBBIC KHCIOTH! https://m.edso0o0.ru/863e6d5¢c

9 Hcropust u MmeToasl U3yueHus bubnmoreka [IOK
kietku. Knerounas reopus™ https://m.edsoo.ru/863e6e88

10 Kierka xak 1enocTHas ;KuBas
cucTeMa
Crpoenue 3ykapuoTH4eCKOn
kinetku. JlabopatopHas pabota
No 2 «M3yuenue cTpoeHus

N bu6mmoreka [IOK
KJIETOK PacT€HUH, ’KUBOTHBIX,

11 5 5 N 0.5 https://m.eds00.ru/863e6£f0
TPUDOB 1 DAKTCPUH MO https://m.edsoo.ru/863e716¢
MHUKPOCKOIIOM Ha FOTOBBIX
MHUKpOIpenaparax u ux
oInrcaHue»*

12 OOMEH BEIIeCTB WA bu6nmmoreka IIOK
METa00IN3M https://m.edso00.1ru/863e766¢

Bu6nuoreka [IOK
13 () . X *
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7¢98
Bu6nuoreka [IOK
14 9 i 00
HEPTETHHCCIIH OOMEH https://m.edsoo.ru/863e7aae
JKu3HEHHBIN UK KJIETKH.
[enenune knetku. MuTos.
JlaGoparopnast pabora Ne 3
bu6 OK
15 «Habmronenue MuTosa B 0.5 nomorexa [

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Buocunres Oenka. Peakus

bu6mmoreka I[IOK

16
MaTpPUYHOTO CHHTE3a™ https://m.edsoo.ru/863e796¢
17 Tpancnsys — 6nocuHTe3 bubnnoreka [IOK
oenka* https://m.eds00.ru/863e796e
18 Hexnerounsie hopMbl )KU3HU bubnmoreka [IOK
— BHUpYCHI™ https://m.eds00.1ru/863e7540
bu6mmoreka [IOK
@opMBI Pa3MHOKECHUS
19 https://m.edsoo.ru/863e81b6
OPraHH3MOB https://m.edsoo.ru/863e831e
bu6nmmoteka I[IOK
o *
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3zoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
O .
71 HHgOHOTBOp eHHe6 Nod 0.5 bubmuorexa [IOK
abopatopHas pabota A2 ' https://m.eds00.ru/863e81b6
«M3ydeHue CTpoeHuUs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpoTpernaparax»™
” WNunuBunyanbHOE pa3BUTHE bubmmoreka [LIOK
OpraHu3mMoB* https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
YK Bu6nuoreka LIOK
23 HACJIEACTBEHHOCTH U
https://m.edsoo.ru/863e8612
M3MEHYHBOCTHU
3aKOHOMEPHOCTH
24 HACJICZI0BaHUs IIPU3HAKOB. bubnmoreka [IOK
MonorubpugHoe https://m.edso00.ru/863e8878
CkpemuBanue™
)5 JlurubpuHoe CKpelrBaHue. bubnmoreka [JOK

3aK0H HE3aBUCHUMOTI'O

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

HaclleI0BaHMsI IPU3HAKOB™

26

CremieHHO€e HacJeJOBaHHE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaTOB MOHOTUOPUIHOTO
)41 I[I/IFI/I6pI/II[HOI‘O CKpCIIMBaHUsA
y Ip030(HITBI Ha TOTOBBIX
MHUKpoOTpernaparax»™

0.5

bu6mmoreka I[IOK
https://m.eds00.ru/863e8c60

27

I'enernka moma. HacienoBanue
MIPU3HAKOB, CIICTUICHHBIX C
[10JIOM

Bu6nuoreka [IOK
https://m.eds00.ru/863e8c60

28

N3MeHunBOCTS.
Henaciaencrsennas
W3MEHYMBOCTb. JlaboparopHas
pabota Ne 6. M3yueHue
MOTU(UKAITUOHHOM
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIOHHOTO psija U
BapUALlMOHHON KPUBOW»*

0.5

bu6nmmoteka I[IOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
W3MEHYMBOCTh. JIaboparopHas
pabota Ne 7. «AHanu3
MYyTaIui y 1po30QHiIsl Ha
TOTOBBIX
MHUKpOIpernaparax»™

0.5

bu6nmmoteka I[IOK
https://m.edsoo.ru/863e8efe

30

I'enetnka dyenoBeka

bu6nmmoreka IIOK
https://m.eds00.ru/863e8d78

31

PesepBHeIil ypok. O60061IeHNE
no Teme «HacnencTBeHHOCTh U
HU3MEHYMBOCTh OPTaHU3MOBY



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

32 Cenekuys Kak HayKa u | bu6mmoreka I[IOK
Mpo1LeCC https://m.edsoo0.1ru/863¢9214
MeToap! M JOCTHKECHHS
AR . bubmuorexa [IOK
33 CEIIEKIINY PACTEHUM U 1
https://m.edsoo.ru/863e9214
JKUBOTHBIX
34 brorexHosnorus kak orpacib | bubmmoreka [LIOK
MPOM3BOACTBA* https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOIT'PAMME

34



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

11 KJIACC

KosnyecTBO 4acon DJIeKTPOHHBbIE
Ne Mara nu@pposBbIe
Tema ypoka Kontposbubie | Ilpakrnueckue
n/n Bcero u3ydeHusi | 00pa3oBaTesIbHbIE
padoThbI padoThbI
pecypchbl
1 DBOJIIOLMS U METOBI €€ N3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
) Ucropus pazBuTus npeacTaBieHUN 1 bubnmoreka [IOK
00 sBomonuu* https://m.eds00.ru/863¢9570
bu6mmoteka I[IOK
3 MuipoososmioLus 1 https://m.edsoo.ru/863e9cle
[Tomynsiums Kak seMeHTapHast
€IMHMIIA BUJIA ¥ SBOJIOLUH.
4 HI;6opI:TopHI;;1 pabota Jiflg 1 1 0.5 bubmmorexa [IOK
https://m.edso0.ru/863e99¢6
«CpaBHEHHE BUJIOB 110
MOP(OTIOTHUECKOMY
KPUTEPHION*
5 JIBroxymue cuitbl (3JIeMEHTapHbIE 1 bubnmoreka [IOK
(axTOpHI) FBOTIOLUHT https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBenHslit 0T60p U ero GopMel 1 https://im.cdsoo.rw/863¢9ed0
Pe3ynprarel aBoIIOIMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BUI000pazoBanue. JlabopaTopHas | 0.5 bubnnorexa [IOK

pabota Ne 2 «Onucanmne

IPUCIOCOOIEHHOCTH OpraHu3Ma U eé

OTHOCHUTEIJILHOTO XapakTepan™®

https://m.edsoo.ru/863e9fde



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

Hanpasnenvs u mytu
MAaKpO3BOJIIOLUN

bubmuorexa [JOK
https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863e9c1e

9 HeobpaTumocTs 3BOIONNHT
10 Uctopust sxu3HM Ha 3emiie U METO bl
e€ uzydeHus*
1 ['unoTe3bl TPOUCXOKICHUS KUZHU bubnnoreka [IOK
Ha 3emuie™ https://m.edsoo.ru/863ea5a6
12 Pa3zButue xxu3Hu Ha 3emMiie o paM U bubnnoreka [IOK
nepuonam™ https://m.edsoo.ru/863eabbe
OCHOBHBIE ITaIlbI BOJIOIUN
PacTUTENILHOTO U )KUBOTHOTO MUpA.
13 [TpakTrueckas padota Ne 1 0.5 bubnnorexa [IOK
«3y4yeHune ucKomaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTEeHU U KUBOTHBIX B
KOJIICKITHSIX )
14 CoBpemeHHas cucrema bubnmoreka [IOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKA (AaHTPOIIOTCHE3) bubmmorexa [HOK
https://m.edsoo.ru/863eac2c
16 JBwxkytue cuibl ((haKTophl) bubnnoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTa/IUU YBOJIOIIUN
YyeoBeKa
18 YenoBeueckue pachl U MPUPOIHbBIE bubnnoreka [IOK
aJanTanyuy 4eJoBeKa https://m.edsoo.ru/863eaca2
PesepBHeiit ypok. O6001IeHNE TIO
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3emien™
20 DKOJIOTHS KaK HayKa
21 Cpenpl OOUTaHHS U SKOJIOTHUECKUE Bu6nuoreka [IOK



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

(axTopsI

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

AoluoTtndeckue (HakTopsl.
JlaGopaTopnas padota Ne 3.
«Mophonoruieckrne 0COOEHHOCTH

bu6mmoteka I[IOK

22 pacTeHui U3 pa3HbIX MECT 0.5 https://m.cdsoo.rw/863ch10e
obutanusy. JlaboparopHas pabora
Ne 4. «Bnusinue cBeta Ha pocT U
pa3BHUTHE YEPEHKOB Kojeycay™
Bu6nuoreka [IOK
23 broruteckue axropet https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTHKU
nonyssiuuu. [Ipaktuyeckas padora
24 Ne 2 «IToxcyér mIoTHOCTH 0.5
HOMYJISUI pa3HbIX BUIOB
pacTeHui»
25 CooOriecTBa OpraHu3MOB — bubnnoreka [IOK
OMOILIeHO3 https://m.edsoo.ru/863eb46a
%6 DKOJIOrMYECKHE CUCTEMBI bubnmoreka [IOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKa3aTeNN YKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUJIBI. bubmmorexa [IOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa s3kocucteM. Cykieccus
28 [IpupoaHbIe S5KOCUCTEMBI
29 AHTPONOT€HHBIE IKOCUCTEMBI
30 buocdepa — rimodanbHas bubnnoreka [IOK
3KOCHCTEMA 3EMITU https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmoreka [IOK

6uochepst

https://m.edso0.ru/863ebd16



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32

UYenoseuecTBo B Onochepe 3emin

33 Cocy1ecTBOBaHUE IPUPOJIBI U 1 bubmuorexa [JOK
YeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O6001IeHNE TEMBI

34 «Coo011ecTBa 1 3KOJIOTUYECKHE 1

CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

34

25



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




YUYEBHO-METOINYECKOE OGECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YHEHUKA

METOAUYECKHUE MATEPUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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