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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mMporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompeNesieHns] TOAXO0A0B K (OPMUPOBAHUIO COJIEpkKaHUA Y4EOHOTO mpeameTa
«buonorus» cocraBwiM: KoHUenrtyaidbHble mnonoxkenus PIroOC COO o
B3aUMOOOYCIIOBJICHHOCTH  IIeJIeH, coJepKaHus, pe3yJabTaToB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO OJATOTOBKH BBIITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HEAX U
OPUHIUIIAX, XapaKTepU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPETHETO
o0O1ero o6pazoBanust B Poccutickoit deepaninu, a TakKe MOJIOKEHUS O Crieln(puKe
Ouosioruu, €€ 3HAYCHUW B TO3HAHUM >KUBOM TIPUPOABI M OOECIECUCHUU
CYIIECTBOBaHUs 4esoBedeckoro oodmiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpeiesIeHbl OCHOBHBIE (DYHKITUU TTPOTPAMMBbI [0 OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma no 6uonoruu 1a€T nNpeacTaBiIeHue O Lelsax, 00 00IIel cTpaTerun
00yueHU s, BOCITUTAHUS U Pa3BUTHS 00yUaIOIMXCsl CPEJCTBAMH yIeOHOTO IIpeMeTa
«buonorusy, onpeaensieT 00s13aTeIbHOE MPEIMETHOE COJIepKaHUE, ero CTPYKTYPY,
pacripesiesieHne 1o pasjeliaM U TeMaM, PEKOMEHIYEMYIO IOCJIeA0BaTEIIbHOCTh
U3y4YeHHUs y4eOHOro Marepuaia ¢ y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€l, JIOTMKH 0O0pa3oBaTEIbHOTO Mpollecca, BO3PACTHBIX OCOOCHHOCTEH
00y4Jaromuxcs.

B nporpamme 1o 610J0THN TaKKe YUYUTHIBAIOTCS TPEOOBAHUS K TUTAHUPYEMBIM
JUYHOCTHBIM, METANpeIMETHBIM M TMPEAMETHBIM pe3ysibTarTaM OOy4YeHHS B
dbopmMupoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NeSTENbHOCTU/Y4eOHBIX JEHCTBUN 00yYalolmuXcsi IO OCBOCHUIO COIEp>KaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B mporpamme mo Oumosormu (10 kmacc, 0a30BBIM ypOBEHB) peaM30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Yy4YeHUM Ouonoruu, Onarogaps 4emy B Hei
POCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTUE 3HAHWM, CBA3AHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHMUS, [IEHHOCTHBIX
OpUEHTAIIMH JIMYHOCTH, FKOJIOTUUECKOTO MBIILIECHHUS, PEICTABICHHUI O 3I0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIEHHUEM K OKpYXKalollel MpUpOAHOU cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHWH O
CTPOCHHH KUBBIX CUCTEM PA3HOTO PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH YAEIEHO BHUMAaHUE HMCIOJIb30BAHUIO
TIOJTyYCHHBIX 3HAHUM B TIOBCEIHEBHOM KU3HM ISl PEIICHUS MPUKIATHBIX 33724, B
TOM 4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BAaHUN YEIOBEKA, MEIUKO-
T€HETUYECKOr0 KOHCYJIbTUPOBAHUS, 00OCHOBAHUS SKOJIOTHYECKHU IEIECO00Pa3ZHOTO
MOBEJCHUSI B OKPYXKAIOIIECH MPUPOJHOU CpeJie, aHaIu3a BIUSHUS XO35UCTBEHHOU
NEATEeNIbHOCTU YEJIOBEKAa Ha COCTOSIHHUE MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
Ycunenne BHUMaHHMS K TPUKIATHON HAMPABICHHOCTH YYeOHOTO TpeaMera
«buonorus» NpoaIuKTOBaHO HEOOXOIUMOCTHIO 00ECTICUeHHS YCIOBUM JIJIsl PEILICHUS



OJIHOM M3 aKTyaJlbHBIX 3a]a4 IIKOJBbHOI0 OMOJIOTrHYECKOro oOpa3oBaHus, KOTOpas
npeanoiaraer (GOpMUPOBAHHE Yy OOyYAOUIUXCSI CIIOCOOHOCTH aAalTHPOBATHCA K
M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUpA.

buonoruss Ha ypoBHE cpeaHero ooOmero o0Opa3OBaHMs 3aHUMAET BAXHOE
mecto. OHa oOecneunBaeT (popMUpOBaHHE y OOYYAIOIIUXCS TMPEACTABICHUN O
HAyYHOU KapTHHE MHpa, pacliupsieT U 0000IIaeT 3HaHUS O KUBOW mpupojae, eé
OTJIMYUTENIbHBIX MPU3HAKaX — YPOBHEBOW OpraHU3alMd WU 3BOJIIOIHUH, CO3AET
yCIIOBUS  JUJIsi:  TO3HAHWA  3aKOHOB  JKMBOM  MHpHUPOABL,  (OopMUpOBaHMS
(YyHKIMOHAIIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M Oe3omacHoro obpasza
KU3HU, IKOJIOTMYECKOr0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMONIOTUS UMEET TAKXKE JIJIsl PEIICHHUsS] BOCIIUTATENbHBIX U
pa3BHBAIOIIMX  3aJad  CpelHero  oOmero  00pa3oBaHMs,  COLUATM3ALUU
oOyuaromuxcs. M3ydenune 6monorun oOecreynBaeT yciaoBHs sl GOpMUPOBAHUS
WHTEJUICKTYalIbHbIX, KOMMYHHKAIIMOHHBIX ¥ HMH(POPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMK OWOJOTHYECKUX 3HAHUU C
NPEICTABICHUSMU U3 IPYTUX YUEOHBIX MTPEAMETOB, B YACTHOCTH, PU3UKH, XUMUU U
reorpa¢uu. HazpanHble MONOXKEHUS O TMpeAHa3HAYECHUH Y4eOHOro mpeaMera
«buonorus» coCTaBMIM OCHOBY /i ONpEAENeHUs IMOAXOAOB K OTOOpy W
CTPYKTYpPUPOBAHHUIO €r0 COJIEpXaHHUs, MPEACTABICHHOIO B IMpOrpaMMme IO
OMoJOTHH.

OT160p coxepkanusi yueOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C TMO3ULUNA KYyJIbTYpPOCOOOPA3HOTO TOJXO0Jd, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOJKHBl OCBOWTH 3HAHUS M yMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi O00IIEH KyJIbTYpHI, OINPEACISIONINEe aJeKBaTHOE TOBEIICHUE
YeJIoBeKa B OKPYIKAIOIIEH IMPUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOMU
KU3HU W MPAKTHYECKOU aesTenbHOCTH. Oco00oe MEeCTO B ATOH cHCTeMe 3HaHUU
3aHUMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPhIE CIIy>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHpA U
LHEHHOCTHBIX  OPHUEHTalUAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHHM3aLUU
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHE cOAEpX aHHs Y4yeOHOro Marepuajga B IPOrpaMMe II0
OMOJOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUCHHUS 3HAHMHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aluu 1
3BOJIFOLMHU. B COOTBETCTBHHU C 3TUM B CTPYKType yueOHoro npeamera «bronorus»
BBIJICJIEHBI CIIEYIOLINE CoAepKaTenbHble TMHUM: «buonorus kak Hayka. MeTo bl
Hay4yHOro mno3HaHus», «KieTka kak Ouonoruueckas cucteMa», «OpraHu3m Kak
Ouonornyeckas cucremayn, «Cuctema U MHOrooOpazue OpraHM4eCKOro MHPay,
«IBOJIFOLIHS YKUBOW IPUPOABDY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.



Henp um3yuyenus yueOHoro mnpeamera «buomnorus» Ha 0a30BOM YpOBHE —
OBJajicHUE  OOydYalolMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHu3alMy >KUBBIX CHCTEM pa3HOTO paHra MW MNpUOOpPEeTEeHUE YMEHUM
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOILIEHUM OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3JIMUHBIX )KU3HEHHBIX MTPOOIIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buomorusi» Ha 6a3oBoM
yYpOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUM O OHOJIOTUUYECKUX TEOPHUsIX,
YUYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3axX, MpaBUiax, CIy>KalluX OCHOBOM
s GOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MeToJaX Hay4YHOT'O TMO3HAHUS, CTPOCHUH, MHOTOOOPa3u U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YpOBHsSI OpraHU3AIluH, BBIAAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
VCCIICAOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y o0Oy4aromMUXCS TO3HABATEIBHBIX, HHTCIUICKTYAJIbHBIX WU
TBOPYECKUX CIIOCOOHOCTEH B TpOIIECCe aHaIW3a JaHHBIX O IMyTSAX Pa3BUTHUSA B
OMOJIOTMM HAy4HBIX B3IJISIOB, WJACH U TOAXOJ0B K H3YUYEHHUIO >KUBBIX CUCTEM
Pa3HOr0 YPOBHS OpPraHU3aINY;

CTAHOBJIEHHE Yy OOydJaromuxcsi oOIed KyJabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUIN OOBICHATH U OLIEHUBATH SBJICHUS OKPY’KAIOIIETO
MUpa KMUBOM MPUPOAbl HA OCHOBAaHWUHY 3HAHUH U OIIBITA, IOJYYEHHBIX IPU U3YUEHUU
OHoJIOrHY;

dbopMupoBaHue y O0Oy4aroOIMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSATEIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHHE YOEKIEHHOCTU B BO3MOXHOCTH IO3HAHMS YEJIIOBEKOM >KHUBOM
IPUPOJIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIOICHUS STUYECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIICIOBAHMIA,

OCO3HAHHE IICHHOCTH OWOJIOTMYECKUX 3HAHUW ISl TOBBIIICHUS YPOBHS
AKOJIOTHYECKOUN KYIBTYPHI, 1JIsi POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEIHEBHOM JKU3HU IS
OLICHKH IOCJIEICTBUM CBOEU AEATEIILHOCTU MO OTHOLICHUIO K OKPY’KAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero oOmiero oOpaszoBanusi «buomorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISCTCS O0S3aTEIbHBIM YUEOHBIM TMPEAMETOM, BXOJSIIHM B
cocTaB npeaMeTHoN obsactn « EcTecTBEHHO-HAayYHbIE TPEAMETHD.

Jliist u3ydennst Ouoja0ruu Ha 6a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
B 10 xmacce orBoautes 34 daca (1 yac B Hezeno).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHUU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponb Guonioruu B popMupoBaHMU COBPEMEHHON HAy4YHOUH KapTHUHBI Mupa. Cuctema
OMOJOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kilaccupukalus, MOJEIUpOBaHUe, CTaTHUCTHYecKas o00padoTka
JTAHHBIX ).

JdeMoHcTpanum:

IToptpersl: Y. {apsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

Tabmuier 1 cxembl: «MeTo bl TO3HAHUS JKUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pazaTUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBbI U X OPTaHU3AIUS.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otandue
YKUBBIX CUCTEM OT HEOPraHUYECKOU IPUPOJIBL.

CaolicTBa OMOCUCTEM U UX pazHOooOpasue. Y pOBHU OpraHu3aiii OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHbIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIHUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTeOeHOTHYECKUI ), OMOChEpPHBIN.

JdeMoHcTpanum:

Tabmuupr u cxembl: «OCHOBHBIC MPU3HAKU JKU3HU», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: moaenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTHI. Boja 1 MUHEpaIbHbBIE BELIECTBA.

OyHKIMKM BOABI M MHUHEpaJbHBIX BelleCTB B KieTke. [logaepxkaHue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHne O€IKOB. AMHUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnnmblie 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (TEpBUYHASA, BTOpUYHAs, TPETUYHAS U
YeTBEPTUYHAA CTPyKTypa). XUMHUYECKHE CBOMcTBa OenkoB. buonorunueckue
GyHKITMN OEIKOB.



depmeHTh — Ouosiorudeckue katanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIN
neHTp, cyoctpatHas cnenuduuHoctb. Kodepmentsl. Burtamunbl. Otauuus
(hepMEHTOB OT HEOPTraHUUYECKUX KaTalu3aTOPOB.

VYrieBoabl: MOHOCaxapu/ bl (TJIFOK03a, pu003a U 1e30KCUpu003a), TUcaxapuibl
(caxapo3a, JakTo3a) M TOJUCAaXapuabl (Kpaxmas, TJIMKOT€H, IIeJUTI0JI03a).
buonorndeckue QpyHKIIUM YTI€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapoPUIBHO-
ruapodoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIUMHJIOB KaK UICTOUHUKOB SHEPTHUH.

HyxnennoBele kucnorsl: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKJIeuHOBbIX KUCHIOT. Ctpoenne u ¢pynkuuu JTHK. Ctpoenune u ¢pynkinuu PHK.
Buast PHK. AT®: ctpoenue u ¢pyHKIUH.

[utonorus — Hayka o kierke. Knerounas teopusi — npumep B3aUMOACHCTBUS
ujed u (HaKToB B HAYYHOM MO3HAHUHU. METO/Ibl U3YyUCHHUSI KIIETKH.

Kinerka kak nienmoctHas xuBasi cucteMa. OO0Iue Mpu3HaKky KJIETOK: 3aMKHYTast
HapyxHass MmemOpaHa, Moiekyiasl JIHK kak renernueckuit ammapar, cucrema
cuHTe3a Oeka.

Tumnbl KJIETOK: JyKapuoTHueckas | mpokapuotudeckas. OcoOeHHOCTH
CTpOEHUsl MpOKapuoTHYecKoil kieTku. Kierounas crenka Oakrepuil. CtpoeHue
IYKApPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBbHOM, >KUBOTHOW U
IpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarudeckas memOpaHa, e€ cpoiicTBa U GpyHKuM. LluTomnasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHownabl kietkw: OIIC, ammapat ['onbmxw,
an30coMbl. [lomyaBTOHOMHBIE OpPraHOMABl KIETKH: MUTOXOHJAPWUH, IUIACTHIBL.
[Ipoucxoxxaenne MHUTOXOHApUH W TuiacTun. Buapl mactun. HememOpanHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKHA. OYHKIUU OPTaHOUIOB KJIETKU. BKIroueHus.

Anpo — perynatopHselil HeHTp kieTku. CtpoeHue siapa: siaepHas o0oJouKa,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnoOpT BEHIECTB B KIIETKE.

JemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Jnarpammel: «PactipeiesieHne XUMUYECKUX 3JIEMEHTOB B HEKUBOW IPUPOAE,
«PacmpenienieHne XMuMHUYECKUX SJIEMEHTOB B KUBOW MPUPOJE».

Tabmuubr u cxemsl: «llepmonnueckas TabnHIa XUMHYECKHX DJIEMEHTOBY,
«CTtpoeHne MOIeKyJIbl BOJIb», «brocuHTe3 6enkay, « CTpoeHHE MOJICKYJIbI OCIKay,
«Ctpoenne pepmentan, «Hykmneunonsie kuciaotel. JJHK», «CTtpoeHne mosekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTPOCHUE KUBOTHOU KIIETKHU,
«CtpoeHue pacTUTENbHON KIETKW», «CTpoeHuE MPOKAPUOTHYECKON KIIETKUY,
«CtpoeHue sipa KIEeTKN», « YTIEBOABDY, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHUE MJiA MPOBEICHUS
HAOMIOJIEHUM, WM3MEPEHUM, SKCIEPUMEHTOB, MHKPOMpEnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTH4YecKUue padoThbI:

Jlaboparopnass pab6ora Ne 1. «M3ydeHue KaTaIUTUYECKOW AKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPe aMIIIa3bl WIHM KaTalasbl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepuil MOJI MUKPOCKOIOM Ha TOTOBBIX MHKpPOIpErnaparax U Hux
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeNIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL  (QHEPreTUYECKHU OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporlecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsSI BEIIECTB W JHEPrMU B TMOHUMAaHUU
MeTaboIn3Ma.

Tumnbr oOMeHa BelecTB: aBTOTpOo(dHBIN U rerepoTpodHbIin. Pons pepmenToB B
0oOMEHE BEIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®dotocunte3. CeroBas u TemHOBas (Ga3el ¢doTocuHTe3a. Peakumu
dboTtocunTe3a. IdhdekTuBHOCT PoTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KU3HH
Ha 3emuie. BausiHue ycnoBuii cpenpl Ha (POTOCMHTE3 M CIIOCOOBI MOBBIIIEHUSI €T0
IPOJYKTUBHOCTH Y KyJbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYIoIue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emIie.

DHepreTuyeckuii OOMEH B KIETKE. PaciieruieHue BellecTB, BBIAEICHUE U
AKKyMYJIMPOBAaHHUE SHEPTUHU B KIJIETKE. DTalbl YHEPreTUIECKOro oomMeHa. [ mukonus.
bpoxenune m ero Buabl. KucimopogHoe OKHCIEHUE, WU KIETOYHOE JIbIXaHUE.
OxucnutensHoe pochopmmmpoBanue. IPPEeKTUBHOCTh SIHEPTETUUECKOTO 0OMEHA.

Peakniunm wmatpuuHoro cuHrte3a. [enermueckas wuHbpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHboOpManuu B KiIeTKe. ['€HETHYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — OnocunTes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKHCIOT. Pomb pumbocom B
OouocuHTese Oenka.

Hexnerounsie ¢popmbl xKu3HU — BUpYyChl. cTopus oTkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOSHHUS W IKU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesHm pacreHui, KUBOTHBIX U YEJIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc ummyHnonedpuuura yenoreka (BUY) — Bo3doyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbnos, /1. U. UBanosckuii, K. A. Tumunpsses.

Tabnuiel 1 cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUS,
«HepreTuyeckuii oOMeH», «Xioporact»y, «Potocunres», «Ctpoenue JTHK»,
«Ctpoenue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «['eHeTHYecKuil Koy,
«Bupycey», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/da,
6akrepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnmsy,
«buocunres 6enkay, «CTpoeHue KIeTKN», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIW LUK KieTku. MHTepdaza u MuTO3.
[Ipomecchl, mpotekatonue B uHTepdaze. Pernukaius — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HabOp — KapHOTHIIL.
JlunmonaHbIA W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetkn — Muto3. Cranun muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@®opMBbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Oecronoro
Pa3MHOXXEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. McKycCTBEeHHOE KIIOHMPOBAaHHE
OpraHU3MOB, €r0 3HAYEHUE JJIS1 CETEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Cranuu Mmeiioza. IIporecchl, nmpoucxoidiine Ha cTaausx Menosa.
[ToBenenne xpomocom B meno3ze. KpoccuHroep. buonornyeckuii CMbICT |
3HAYEHHUE MEHo03a.

'ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TomoBbie kene3bl: CEMEHHUKH W SIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (crnepmMaTo30ui, SAWIEKIeTKa) — CIEePMaToreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SUIEKIETOK H crepmMaTo3ousioB. OIIoI0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(oMOpuoreHe3). DTanbl IMOPUOHATBHOTO PA3BHUTHS y MO3BOHOYHBIX JKWBOTHBIX:
npoOsieHne, racTpynsmus, opraHorene3. IlocTamOpuonanbHOE pa3BuTHe. THIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: MpPsIMOE, HENpsAMoe (JIUYMHOuYHOE). BiusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOECHHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuubr u cxembl: «DopMbl pa3sMHOXKEHUST OPraHu3MoB», «JIBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii nukim», «Pemnmukauus JHK», «Mutos»,
«Menos», «lIpsmoe u HenpsAmoe pa3BUTHE», «] aMeTOreHe3 y MIICKONMUTAIIUX U
4yeJaoBeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpPOIpENnapaThbl «Cnepmarto30uasl
MJICKOTTUTAIONIETO», «SHleKIeTKa MIIEKONUTAIomero», «KapuoknuHes B KiIeTKax
KOpeIllKa JyKa», MarHuTHas MOJEb-almuiuKanus «JleneHue KIeTku», MOJEeib
JIHK, moxenp meTadhazHOil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThbI:

Jlaboparopnast pabora Ne 3. «HaOmromenwe MuTO3a B KJIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy».

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHs TMOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpPOIIpenapaTaxy.

Tema 6. HacsieicTBeHHOCTH M1 U3MEHYNBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mictopust pa3BUTHS reHETUKU. Posib uTonoruu
¥ SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKU. BKiaa pOCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
HUTOTC€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MMPU3HAKOB, yCTaHOBJIEHHbIE . Menaenem.
MoHorubpuHoe CKpemrBaHue. 3aKOH €IUHO-00pa3us THOPUIOB MEPBOTO
nokosieHus1. [IpaBuiio JoMuHUpOBaHUs. 3aKOH pacIlIeIIeHHs TPU3HaKoB. [ 'unoresa
YuCTOTHI raMeT. [1oy1HOe U HenoaIHOe TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBHCHMOTO  HAaclEeJOBaHUS
npu3HakoB.  lluToreHeTnueckne - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
Ananusupyroniee ckpemmBanue. Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUIs1 OTIPEIeNICHHsI TEHOTHUIIa 0COOU.

CuermienHnoe HacneaoBanue mpu3HakoB. Pabora T. Moprana o cuersieHHOMY
HAaCJIeJOBAaHUIO TeHOB. HapyleHne clienieHnsi TeHOB B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | €HeTUUEeCKHE KapThl.



I'enetnka mosia. XpoMOCOMHOE ONpeAeieHUE Mmojia. AyTOCOMBI U TOJOBbBIE
xpomocombl. ['omorametrHele W reTeporaMeTrHble opranu3mbl. HacnegoBanue
MIPU3HAKOB, CIEIJICHHBIX C IMOJIOM.

N3menunBOCTh. BBl N3MEHYMBOCTH: HEHACIEICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAUGUKAIIMOHHON U3MEHUUBOCTH. BapualimoHHsbIi psif ¥ BapualmoHHas KpuBasl.
HopMma peakunu npusnaka. KoamyecTBEHHBIE M KaUYE€CTBEHHBIE MPU3HAKU U HX
HOpMa peakiuu. CBoHcTBa MOAU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBenHnasi, uiaud TeHOTUIWYECKas, W3MEHUYMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TOJIOBOM Mpolecc — OCHOBA KOMOMHATHUBHOMU
U3MEHYMBOCTU. MyTallMOHHAsI U3MEHYUBOCTh. Kiaccudukarus MyTamuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUUHBI MyTaluid. MyTtareHnbie (hakTophI.
3aKOH rOMOJIOTUYECKUX PSI0B B HacaeAcTBeHHOW n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HacneCTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METOAbI TE€HETUKU
YeJIOBEKa: F'eHCaJIOrNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE TUYECKUH. CoBpemeHHOe OmpeAesIeHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[M[]P-ananu3a. HacnenctBennble 3a0oieBaHUsl 4YelOBEKa: T'eHHbIE OO0JE3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEeIpacnoiioKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue W reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKU. [IpuHIMIEBI
3I0pOBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MeauKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00IeBaHUM YeTIOBEKA.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. V1. BaBuiios.

Tabnuubl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 IIMTOT€HETHYEeCKas
OCHOBAaY, «3aKOH pacUICIVIEHUS U €ro HUTOT€HETHYECKast OCHOBAY, «3aKOH YUCTOTHI
ramer», «urnbpuanoe ckpemnBanuey, « L lutonornueckne OCHOBBI TUTUOPUAHOTO
CKpemuBaHus», «Meno3», «BzaumonencTBue amiesibHbIX T€HOB», «I eHeTnueckue
KapThl PACTEHUI, KUBOTHBIX U 4YelloBeKa», «['eHeTnka mojay, «3aKOHOMEPHOCTH
HACJIEIOBaHUs, CLEIUIEHHOIO C IMOJomM», «KapuoTumel 4enoBeka M >KMBOTHBIXY,
«Bugper m3menunBocTH», «MoaudukanmonHas M3MEHUYHMBOCThHY, «HaciemoBanme
pesyc-dakropay, «I'eHeTnka rpynn KpoBm», «MyTallnOHHAs N3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-ammInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomunupoBanue», «urubpuaHoe ckpeuuBanuey, «llepekpéct
XPOMOCOM», MUKPOCKOI U MUKporpenapaT «po3oduna» (HopMa, MyTaruu Gopmbl
KpPBUIBEB U OKPACKU TeNa), repOapuit «I'opox moceBHOM».



JlabopaTopHble H NpaKTHYeCKHe PAdOThI:

Jlaboparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIIHOTO U
JUTHOPUAHOTO CKPEIIMBAHMS Y APO30(HIIbI HA TOTOBBIX MUKpOIIpEnapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yueHne Moau(pUKaIIMOHHOW U3MEHUHUBOCTH,
IIOCTPOCHUE BapUALIMOHHOIO psifia ¥ BAPUALIMOHHOU KPUBOM».

Jlaboparopnas pabotra No 7. «AHanu3 MyTauuid y Apo30(uiabl HA TOTOBBIX
MUKpOIMpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaJIU3 POJOCIOBHBIX
YeJIOBEKa.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W mpolecc. 3apoXkaeHHe CENEeKIUH U TOMECTHKALIUS.
VYyenne H. U. BapunoBa o neHTpax mpouCcX0xkASHUSI © MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LleHTpbl IpOUCXO0XKAEHUS JOMAITHUX KUBOTHBIX. COpT, MOPO/a, ILITAMM.

CoBpeMeHHbIE METObI CeleKIMU. MaccoBbI U MHAMBUAYAIbHBI OTOOPHI B
CEJICKIIMU pPACTeHH U KUBOTHBIX. OIlleHKa 3KcTepbepa. bIM3KOpoICTBEHHOE
ckpenBanue — HHOpuAMHr. Ywucras nuHus. CKpellrBaHHE YWCTHIX JTUHUH.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. MIckycCTBEHHBIN MyTareHes3 U MoJly4eHHe
HOJIUIUIOUAOB. JIOCTH>KEHUS CENEKIIUU PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHoNOrus Kak OTpaciib MPOU3BOJACTBA. ['€HHAs MHXKEHEpHUs. ITallbl
co3nanusi pexomOumHanTHoW JIHK wu TpaHcreHneix opranu3moB. KierouyHas
uHxkeHepus. Kierounble KyabTypbl. MUKPOKIOHAJIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIBCKOXO3SWCTBEHHBIX OpPraHU3MOB.

Okonoruueckue M dTHdeckue  mpodbimembl. MO - reHeTH4ecKu
MOIU(PUITUIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. Basuno, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuubr u cxembl: kapta «lIeHTpBI MPOUCXOXKIEHUS W MHOTOOOpa3us
KyJIbTYpHBIX pacTeHuit», «[lopobl qoMalmHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacrenuity, «OtnanéHnas ruopuauzanusy, «Padotel akagemruka M. @. MBanoBay,
«lTonmummonaus», «OObekThl OuoTEexHONOrUW», «KieTouHble KyabTypbl U
KJIOHMpOBaHUE», « KOHCTpynpoBaHuE 1 MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJISKH TUIO0OB M KOPHETIIIOIO0B JUKUX (OPM U KYITbTYPHBIX
COpTOB pacTeHui, repoapuit « CeabCKOX03IUCTBEHHBIE PACTCHUS».

JlabopaTopHble U NpaKkTH4YecKHe padoThI:

Okckypcuss «OCHOBHBIE METOIbl W JOCTHXKEHHUSI CEJEKIMU pPACTEHUH U
YKABOTHBIX (Ha CEJIEKIOHHY IO CTaHILIMIO, IJIEMEHHYO bepmy,



COPTOMCHBITATEAbHBIM  YYacTOK, B TEIUIMYHOE XO3AKCTBO, JaOOPATOPHUIO
arpOyHHMBEPCUTETA WM HAYYHOT'O LIEHTPA)».

METANPEIMETHBIE PE3YJIBTATBI

MeranpeIMeTHbIE pe3yIbTaThl OCBOCHHUS ydeOHOro mpeameTa «buomorusy»
BKITFOYAIOT: 3HAYUMBIE 11  (OPMHUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXTUCIUIUIMHAPHBIC (MEKIIPEIMETHBIC) OOIIEHAYYHbIE TMOHITHS, OTPaKAroIIHe
IIEJIOCTHOCTh HAYYHOW KApTHUHBI MHUPAa H CIHCHH(PUKY METOJOB ITO3HAHUSA,
UCIIOJIb3YEMBIX B €CTCCTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBICHUE, MPOIIECC,
CUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClIeIoBaHne, HAOI0IeHUE, U3MEPECHHE, SKCTICPUMEHT U IPYTHUX ), YHUBEPCATbHBIC
ydeOHbIC JCHCTBUS (ITO3HABATCIIbHBIC, KOMMYHHKATHUBHBIC, PETYJSITUBHBIC),
oOecrieunBaromue GOpMUPOBaHUE (PYHKIIMOHAIBHONW TPAMOTHOCTH M COITUAITBLHOM
KOMIIETEHIIMM ~ OOYyYaroIIMUXCsA, CIOCOOHOCTh  OOYYaIIIMUXCS  HMCIOJb30BaTh
OCBOCHHBIEC MCKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEPCATbHBIC
y4eOHbIC ICHCTBHS B TIO3HABATEILHON M COIMAIBLHOM MPAKTHKE.

MeranpeIMeTHbIE PE3yJIbTaThl OCBOCHHUS IPOTPAMMBI CPEIHEro OOIIero
o0pa3oBaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepCaJbHbIMH yueOHBIMU NMO3HABATEJIbLHBIMH
AeUCTBUAMM:

1) 6a30BBI€E JJOrHUYecKHe JeidCcTBUS:

CaMOCTOATENIbHO  (OPMYJNHMpPOBaTH W aAKTyalIM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(aHayIM3a, CHHTE3a, CpaBHEHUS, KilacCU(PUKAIUH, 0000IICHHS ), PACKPBIBATH CMBICII
OMOJIOTUYECKUX TOHSATUN (BBIIETSATH MX XapaKTEpHbIE MPU3HAKU, YCTaHABIMBATH
CBSI3M C IPYTUMHU MOHSATUSIMU);

OTpENeNsITh eI JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHUSI, COOTHOCUTH PE3YyJIbTATHI ICSITENIbHOCTH C TIOCTABJICHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHITHS JJIA 0ObsICHEHUS (DaKTOB U SIBJICHHIM
YKWBOW IIPUPOJIBIL,

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUUS B PACCMaTPUBAEMBIX
SBJIICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICITbHBIE CPEACTBA ISl TPEACTABICHHSI CYIIIECTBEHHBIX
CBsA3€Hl W OTHONICHWH B H3yYaeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBHISBICHHBIX B PA3IMYHBIX WH(OOPMAITMOHHBIX
MCTOYHUKAX;



pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBI C yY4ETOM aHaln3a UMEIONUXCS
MaTepHATBHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TIOCIEACTBUHN JACITSIBHOCTH;

KOOPJMHUPOBATH U BBITIOJNHATH Pa0OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHBAaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUY )KH3HEHHBIX TTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHON JIESITEILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, TPUMCHCHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETalliH, NPeoOpa30BaHUI0 W IMPUMCHCHHUIO B YYCOHBIX
CUTYaIUsX, B TOM YHCJIC TIPHU CO3/IaHUN YY€OHBIX U COITUATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHUS, BIaJCTh HAYYHOU TEPMHUHOJOTHEH,
KJIFOUEBLIMH ITOHITUSIMHA U METOJAMHU;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 00Opa3oBaTeIbLHOU
NEATeIIbHOCTH 1 KU3HEHHBIX CUTYAIUsIX;

BBISIBIIATh TPUYMHHO-CJICJACTBEHHBIE CBSI3M W aKTyaJIM3UPOBaATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ pelIeHHs, HAXOAUTh apIyMEHTHI JJIsI TOKa3aTeIhCTBA CBOUX
yTBEPKACHUHN, 3a/1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHAJTM3MPOBATh IIOJYUYEHHBIE B XOJAEC pelIeHUs 3aJlaud pe3yJIbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, IIPOTHO3MPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTYallUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILIECTBIIATH II€JICHAMPABICHHBIN IMOMCK IEPEeHOCa CPEJICTB UM CIOCOO0B
NerlcTBHS B TPOPECCUOHATIBHYIO CPENY;

yMETh TEPEHOCHUTHh 3HAHHMSA B IMO3HABATEIIPHYIO W IMPAKTHYCCKYIO 00JacTh
KU3HECITCILHOCTH,

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJICH, MpEIjiaraTh OPUTHHAIBHBIC MOJIXOJBl U PEIICHHUS,
CTaBHUTh MPOOJIEMBI M 3a]1a4H, JOIYCKAIOIIHNE AIbTCPHATHUBHEIC PCIICHUS.

3) pabora ¢ uHpopManmeii:

OPHUCHTHPOBATHLCS B PA3TMYHBIX HCTOYHHKAX HHPOPMAIUU (TEKCTE Y4eOHOTO
mocoOus, HAYYHO-TIONMYJIAPHOW JHUTEpaType, OHOJOTHYECKHUX CIIOBApSIX U
CIIpaBOYHUKAX, KOMITBIOTEPHBIX 0Oa3aX JaHHBIX, B VIHTEepHeTe), aHAIM3UPOBATH
nH(pOpMAIHIO Pa3TUIHBIX BUJOB U (OPM IMPECTABICHHS, KPUTHICCKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HEIPOTHBOPECUYHUBOCTH;



dbopMyIHpOBaTh 3aNPOChl U MPUMEHSITH PA3IUYHBIE METOJBI MPU TMOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMOM JJIsi BHITIOJHEHUS YUEeOHBIX
3a/1ay;

MpuoOpeTaTh OMNBIT HCMOAB30BaHUSA HH(GOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIB30BaHUS PAa3TMUYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMabHYIO  (GOpMYy  TIpEACTaBICHUS
Oouosiornueckoi nHhopmanuu (Cxemsl, rpaduKku, TUarpaMmbl, TAOJIUIIbI, PUCYHKHU U
Jpyroe);

UCIIOJI30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu paboTe ¢
Oouosiorndyeckor umHGOpMALME: TPUMEHATh XUMHUYECKHEe, (U3NYECKHEe W
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIBI, (OpPMYJbl, ab0peBUaTypy, HOMEHKIATYPY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHME  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMU  pACO3HABaHUS U 3alHUTBl  WH(OpMAaINH,
UH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU JAeHCTBUSIMH:

1) o01enume:

OCYIIIECTBIJISITh KOMMYHHKAIIMHM BO BCeX chepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JWajore WiIM JUCKYCCHUHU IO CYIIECTBY OOCYyXJIaemMoill TeMbl (YMEHHUE 3aJlaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHHS OTHOCHTEIIBHO BBITIOJHECHUS IpejjiaracMoi
3a/1a4M, YYUTHIBATh MHTEPECHI M COTIACOBAHHOCThH TMO3UIIMHN JPYTHMX yYaCTHUKOB
JIMajora Ui JUCKYCCHH);

pacrio3HaBaTh HeBepOaJIbHBIE CpEJCTBA OOIICHUS, TOHUMATh 3HAYCHHE
COITMAIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYaIluH,
yMETh CMsITYaTh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMHM CIIOCOOAMU OOIIEHUS M B3aMMOJCHCTBUS, TOHUMATh
HaMEpPEHHUsI IPYTUX JIFOJCH, MPOSBIATh YBAXKUTEIBHOE OTHOIIICHHE K COOECeTHUKY
U B KOppeKTHOU hopme GOopMyIHpOBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEeJIbHOCTD:

MMOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHOW W WHJUBUAYaJIbHOU
paboThI IpH peNIeHUU OMOTOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MIPUMEHEHUS TPYIIOBBIX () OPM B3aUMOAECHCTBUS IPU PEIICHUH YUYeOHOH 3a/1auu;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX IEUCTBUN C YUYETOM OOIIUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh €I  COBMECTHOM  JEATENbHOCTHU, OPraHu30BbIBATH WU
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHXKEHHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaXK/10I0 yYaCTHUKA KOMAaH/Ibl B OOIIHIA
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSM;

npejyiaraTb HOBBIE TPOEKTHI, OIEHWBATh WJAEH C TO3UIIMH HOBU3HBI,
OPUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETHYECKOE IMOBEJACHUE B Pa3IMYHBIX
CUTYaIUsX, POSIBISTH TBOPUECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJaieHNe YHUBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBISBICHUS MNpoOJIeM M uX
pelieHns B )KU3HCHHBIX U yUEOHBIX CUTYyaIUsX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSIX W MOCTYIKaX IO OTHOIICHUIO K KUBOU MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJILHO OCYIIECTBISITh MO3HABATEIbHYIO NI€ATEIBbHOCTD, BBISBISTD
poOJIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
NESATeIbHOCTU Y KU3HEHHBIX CUTYaITUsX;

CaMOCTOSTEIILHO COCTABIIATH IJIaH PEIICHUs] TPOOIEMBI C YUETOM UMEIOIIHUXCS
pECypCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEIIOYTECHUIA;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUMH;

JIeaTh OCO3HAHHBINA BEIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO IIMPOKOH SPYIUIINH B
pa3HBIX 00JIACTSIX 3HAHWM, ITOCTOSHHO IIOBBHIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA U MBICIUTENbHBIX MPOLECCOB, HX PE3yJIbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI pePIEKCHH JJIsl OLIEHKU CHUTyalluu, BbIOOpa
BEPHOT'O pELICHMUS;

yMETh OLICHUBAaTh PUCKHM W CBOEBPEMEHHO MNPUHUMATh PELICHHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBbI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNbHOCTH;



3) npuHATHE ce0NA M IPYTrUX:

MPUHUMATh ce0s1, HOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX IMpPU aHaJIU3€ pe3yJbTaTOB
NeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKa.

NPEJMETHBIE PE3YJIBTATbBI

[Ipeamernbie pe3ynbTathl ocBoeHus mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruuyeckue s yueoHoro npeamera «buonorusy»
HAy4HbIC 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBHUM MO OCBOCHHIO, MHTEPIIPETAIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B Pa3JIMYHBIX YYEOHBIX CUTYyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyaIlUsX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeamMeTHbie
pe3yabTaThl MPEACTABICHBI IO TOJaM 00yYCHHS.

[IpenmeTrHble pe3yabTaThl OCBOCHUSI ydueOHOro mpeamera «buonorus» ¢ 10
K1acce JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAZE POCCHUUCKHUX H
3apy0eXHbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YEJIOBEKa JJI pelIeHUs KU3HEHHBIX 3a/1ay;

YMEHHUE PACKpBIBaTh COJEpKaHUE OMOJOTHMYECKUX TEPMUHOB M TIOHATHM:
KU3Hb, KJIE€TKa, OPraHu3M, MeTa00I13M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUN),
roMeocras (CaMOperyJsiiusi), YpOBHEBas OpraHU3alus JKUBBIX  CHCTEM,
CaMOBOCTIPOM3BEICHHUE (PEIPOIYKIINS), HACIEACTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YyMEHHUE Wu3JlaraTb OHOJOTHMYECKUE TEeOopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsA, IIEHTpajbHAas JIOTMa MOJICKYJIsApHOW Ouonorum), 3axoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (o meHTpax MHOTOOOpasusi u
IPOUCXOXKACHUS KyJIbTypHbIX pacTteHuid H. 1. BaBunosa), onpeaensiTe TpaHUIlbl UX
NPUMEHUMOCTH K JKUBBIM CHUCTEMaM;

yYMEHHUE BIAJETh METOJAMU HAYYHOI'O NMO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
OMHUCAHUE YKUBBIX CUCTEM, MPOIECCOB U SIBICHHI, OpraHu3alusi U MPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIJIBUIKEHUE THITOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY WCCIEAYyeMbIMU BETUYHMHAMH, OOBSICHEHHE TIOMYyYECHHBIX pPE3yIbTaTOB,
WCITOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TECOPUN W 3aKOHOB, YMEHHUE JIENIATh BHIBOJIBI
Ha OCHOBAaHHUHU MOJYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIICISTh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: 0OMEHAa BEIECTB W MPEBpAIICHUs] PHEPruu B KIETKe, (OTOCHHTE3A,
IJIACTHYECKOIO0 W SHEPreTHYeckoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OTUIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIAUBUIYAJIBLHOTO PAa3BUTHS  OpraHu3Ma
(OHTOTEHE3);

YMEHUE TPUMEHATH MOJYYEHHbIE 3HAHUS VIl OOBSCHEHUS OUOJIOTHYECKHUX
IIPOLIECCOB U SIBJIICHUH, JJISl NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeJbl0 obecrieyeHHsi O€30MaCHOCTU CBOETrO 3/I0POBbsl M 370POBbS
OKpPYXaIOLUX JI0feH, COOMI0IEeHNsI HOPM I'PaMOTHOTI'O MOBEJICHUS B OKPY KaroIIeH
OPUPOAHON cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOMU Ouosaoruu u OMOTEXHOJIOTUI UL PalMOHAIBHOTO
IPUPOIOIIOIH30BAHUS;

yMEHUE peuiaTh »dJEMEHTapHble TEeHETHYeCKHe 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIEOBAaHUE, COCTABISATh CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHUS JJIs MPEJCKa3aHUsl HACIeOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMIOJHATH JA0OpaTOpHbIE M MpaKTUYECKHE paldoThl, COOMIOAATH
paBuia mpu padbore ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYyI0BaHUEM;

yMEHUE KPUTUYECKH OIICHUBaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUAIONIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMaLNM, HAYYHO-TIOMYJISIpHBIC
MaTepHalibl), ITUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO037]aBaTh COOCTBEHHBIE IHUCHMEHHBIE W YCTHBIE COOOIICHHS,
000011251 OMOIOTHYECKYI0 HHPOPMAIIUIO M3 HECKOJBKUX HCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUHHBIN arrmapat OHOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buonorus» 6 11
KJlacce NOJKHBI OTPAXKAaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAyYHOTO
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUpPa U HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHLHON
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS] )KU3HEHHBIX 33/1a4;

yYMEHHUE PACKPHIBATH COJICPKAHUE OMOTOTUUECKUX TEPMHUHOB W IMOHSATUH: BU]I,
MOMYJISAINSA, TEHOMOHI, JBOJIONHS, ABUXKYIIHE CHIBI ((aKTOPHI) SBOJIOINUH,
MPUCTIOCOOJICHHOCTh OPTaHW3MOB, BHUI000pa30BaHUE, JKOJOTHYECKHUE (PaKTOPHI,
AKOCHUCTEMa, NPOJAYUEHThI, KOHCYMEHTBI, pPEAYLEHTbl, LENu MUTaHUS,
JKOJIOTHYEeCKas mupamMujia, OuoreoreHos, onocdepa;



yMEHUE U3JIaratb OHUOJIOTUYECKUE TEOpUU (dBOJIOIMOHHAs Teopus Y.
JlapBuHA, CHHTETHMYECKass TEOpHUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogsimeBoro cxoactsa K. M. bspa, uepenoBaHusl TJIaBHBIX HANpaBlICHUW U
nyteit sBomoruu A. H. CeepuioBa, yuenusi o ouochepe B. W. Bepnaackoro),
OTPENENATh TPAHULIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BIAJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHMCAHUE XKUBBIX CUCTEM, IMPOIIECCOB W SIBICHUM, OpraHu3anus U IPOBEIACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIJBU)KEHHUE TUIIOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCICAYEMBbIMU BEIWYUHAMU, OOBSCHEHHE TIOJYYCHHBIX pE3yJbTAaTOB,
UCIIOJIb30BAHHBIX HAYYHBIX MOHATHMI, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BBHIBOIbI
Ha OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIE TNPHU3HAKKW CTPOCHUS OHOJOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIIIUN, TPOIYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOreolleHO30B U HJKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BMI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHuU3MOB, JICHCTBUS JKOJOTHMUECKUX (HaKTOPOB HaA OpraHU3MBI, MEepeHoca
BEIIECTB M IIOTOKA DHEPrUM B HDKOCUCTEMAX, AHTPOTIOTEHHBIX HM3MECHEHUU B
AKOCHUCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOTCOXHMHUUYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJYYEHHBIE 3HAHUSA A OOBSICHEHUs OUOIOTHYECKUX
IPOLIECCOB U SBJICHUM, /ISl MPUHATUSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HU C LEJIpl0 oOecreyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[I0POBbS
OKPYXAIOIUX JI0feH, COOMI0IEHNsI HOPM IPaMOTHOT'O MOBEICHUS B OKPY>KaroIIeH
IPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIIOIB30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl PallUOHATBHOTO MPUPOIOTIOIE30BAHUS;

yMEHHUE peniaTh dJIEeMEHTapHbIe OMOJIOTHYECKUE 3a/1aul, COCTABISITH CXEMBI
MepeHOCca BEIIECTB M SHEPTUU B AKOCUCTEMax (1I€MH MUTAHUS );

YMEHHUE BBIMIOJNHATH JA0OpPATOPHBIE U TPAKTHYECKHE PaldOThI, COOMIOAATH
IpaBWJIa MpHU padoTe ¢ yIeOHBIM U Ta00PaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTUYECKH OIICHHUBATh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOM MH(OpMAIMU, HAYYHO-TIOMYJISIPHBIC
Marepuainbl),  paccMaTpuBaThb  TJIOOAJIbHBIE  JKOJOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO03[]aBaThb COOCTBEHHbIE IMCHMEHHBIE W YCTHBIE COOOIIEHHUS,
000011ast OMONOTHYECKYI0 HH(POPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUWHBIN anmapaT OMOJOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTOTHA Kal HayKa 0 0-5 https://m.edsoo.ru/7f41c292
bu6moreka [IOK
2 X 1 .
VBBIE CUCTEMBI M UX OpraHu3alys 0.5 0 hitps:/m.edsoo.rw/7f41¢292
. bubmuorexa [JOK
3 XUMUYECKUH COCTaB M CTPOCHUE KIETKH 8 1 1 hits://m.edsoo.rw/7f41¢292
bu6mmoreka [IOK
4 KuzHeneaTeabHOCTh KIETKHA 6 0.5 0 hits://m.cdsoo.rw/7f41¢29?
5 PazmHoOXeHuEe U MHAUBUIYJIbHOE Pa3BUTHE 5 0.5 1 bubmuoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 0.5 15 bu6mmoreka [JOK
OpraHM3MOB ' ) https://m.edsoo.ru/741c292
7 Cenekuus opranu3moB. OCHOBBI 3 0 0 bubnunoreka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 Pe3epBHOE BpeMst 1 0 0 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 4




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHHs odpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
04.09.2023 https://m.edsoo.ru/863e¢632a
MeTo1bl TO3HAHUSA KUBOI
npuposl. [IpakTdeckas padora
2 NI: lp«Il/IICHOJ'II:)SOBaHI/Ie a:fmqﬁmx 1 0 0.5 Bubnmorexa [JOK
° b ' 11.09.2023 | https:/m.edsoo.ru/863e6122
METOJIOB IIPU U3YUYEHHUU
OMOJIOrMYECKUX O0BEKTOBY
buonoruueckue cuctemsl,
MIPOLIECCHI U UX U3YUYCHHE.
3 O06o01meHre 3HaHUH 0 CBOKCTBaX 1 0.5 0 bubmorexa HOK
B ' 18.09.2023 | https:/m.edsoo.ru/863e6564
OMOJIOrMYECKUX CUCTEM U METOJaxX
HAy4YHOTO TIO3HAHUAL.
4 XuMHYECKU cocTaB KiIeTKHu. Boaa | 0 0 bubnuoreka [JOK
Y MUHEpaJIbHBIE COJIU 25.09.2023 | https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
b . 1
> ek, COCTaB i CTpOCHHE GenKoB 0 0 02.10.2023 | https://m.edsoo.ru/863e6b72
DepMeHThI — OUOJIOTUYECKHE
6 Kartanu3aropsl. JlaboparopHas | 0 0.5 bu6nuoreka [IOK
pabota Ne 1 «M3ydyenue ’ 09.10.2023 | https://m.edsoo.ru/863e6b72
KaTaJUTHYECKON aKTUBHOCTHU




(bepMeHTOB (Ha MpUMepe aMHIIa3kI
WM KaTaasbl)»

bu6mmoreka [{OK
7 YraeBojet. JlmHa 0 0 16.10.2023 | https://m.eds00.ru/863e6870
Hyxnennoseie kucnotsl. ATO.
g O06o001enne 3HaHu# 00 yrieBoaax, 0.5 0 bubnuoreka [JOK
JINHUAAX, HYKJIEUHOBBIX KHCIIOTAX, 23.10.2023 | https://m.edsoo.ru/863e6d5¢c
ATO.
9 Hcropus n meTopl n3ydeHus 0 0 bubnuoreka [IOK
kietku. Knerounas reopus 30.10.2023 | https://m.edsoo.ru/863e6e88
10 Knerka xak nenocrtHas >kuBas 0 0
cucTeMa 13.11.2023
CtpoeHune 3yKapuoTHYECKOU
kietku. JlaboparopHas padota Ne
2 «3yueHne CTpOCHUS KIETOK
. bu6mmoreka [IOK
pacTeHul, )KUBOTHBIX, TPUOOB U
11 GaKTEpHUIi O MUKPOCKOMIOM Ha 0.5 0.5 20.11.2023 https://m.eds00.ru/863e6ff0
https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEIiapaTax U ux
omucanuey. O000IeHNE 3HAHUI O
KIIETKE.
bubnuoreka [JOK
12 OOMEH BemeCTB nik METa00HM3M 0 0 27.11.2023 | https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 PorocuTes. XemocuHTes 0 0 04.12.2023 | https://m.eds00.ru/863e7¢98
N bubmuoreka [JOK
14 OHepreruaecKuii oomeH 0 0 11.12.2023 | hittps://m.edsoo.1u/863e7aae
s Ku3HEeHHBIN UK KICTKH. 0 0.5 bu6nmoreka [JOK
Jlenenue KiaeTku. MuTo3. 18.12.2023 | https://m.edsoo.ru/863e7dc4




JlaboparopHast pabota Ne 3
«Habnroenne MUTO3a B KIIETKaX
KOHYHKa KOpEIlKa JTyKa Ha
FOTOBBIX MUKpOIIpEnaparax»

Buocunres 0enka. Peakuusa

bubmmoreka [{OK

16 MaTPUYHOTO CHHTE3a 0 0 25.12.2023 | https://m.edsoo.ru/863e796e
Tpancnsmus — 6nocuHTe3 O€Ka. Bu6morexa [IOK
17 OobuwerHe sHaniH 06 obMeHe 0.5 0 15.01.2024 | https://m.edsoo.ru/863e796e
BCIICCTB B KJIETKE
13 Hexnerounsie popmbl )kU3HU — 0 0 bu6moreka [IOK
BUPYCHI 22.01.2024 | https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 @opMBI Pa3MHOXKEHHUST OPraHU3MOB 0 0 29.01.2024 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios 0 0 05.02.2024 | https://m.edsoo.ru/863¢e7f4a
OO6pa3zoBaHue U pa3BUTHE MMOJOBBIX
KJ1eToK. OII010TBOPEHHE.
)1 JlabGopaTopHas padorta Ne 4 0 0.5 bubnuorexa [JOK
«M3y4yenne cTpoeHus MoJIOBbIX 12.02.2024 | https:/m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax»
NunuBuayansHOE pa3BUTHE
” oprann3mMoB. O0o0IIeHne 3HAHUN 0.5 0 bubnunoreka [JOK
0 crioco0ax JIeJeHUs KIIETKE, 19.02.2024 | https://m.edsoo.ru/863e¢8436
OHTOT€HE3E.
I'eneTnka — Hayka o
23 HACJIEICTBEHHOCTH U 0 0 bubmnorexa [IOK
26.02.2024 | https://m.eds00.ru/863e86f2

N3MCHYMNBOCTH




3aKOHOMEPHOCTH HACIEAOBAHUS

bubnmoreka [JOK
24 npmsiakos. MororGpmoe 0 04.03.2024 https://m.edsoc]fru/863e8878
CKpEIIMBaHUE
UTUOPUITHOE CKPEIUBaHUE.
25 ?aKOH IEIG?&BHCHB/II)O;I; 0 bubnrotexa LIOK
11.03.2024 | https://m.edsoo.ru/863e89a4
HacJeI0BaHUS TPU3HAKOB
CuermieHHOe HacJIeI0BaHNE
npu3HakoB. JlaboparopHas padota

26 No 5 «3yuenune pe3ynbTaToB 0.5 bubmuorexa [JOK
MOHOTHOPHUHOTO M TUTHOPUTHOTO 18.03.2024 | https://m.edsoo.ru/863e8c60
CKpENTUBaHus y Jp0o30(HIIbI Ha
TOTOBBIX MUKPOTIpETIapaTax»

7 I'eneTnka moma. HacnenoBanue 0 bubmuorexa [JOK
IIPU3HAKOB, CLEIIJICHHBIX C [I0JIOM 01.04.2024 | https://m.eds00.ru/863e8c60
N3MeHYnBOCTS.

HenacnencrBeHHas H3MEHYHBOCTb.
JlaGopaTopHas padorta Ne 6.
28 N3yuenne MouduKamoHHOMN 0.5 bubmorexa HOK
08.04.2024 | https://m.edsoo.ru/863e8efe
W3MEHUYMBOCTH, TOCTPOCHUE
BapHUAIIMOHHOTO psla U
BapHUallMOHHON KPUBON»
HacnenctBenHas ”3MEHYHBOCTb.

29 JIaGoparopHas pabota Ne 7. 0.5 bubnuorexa [IOK
«AHanu3 MyTaui y 1po30Quiisl 15.04.2024 | https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpPOIIpEnapaTax»»

bu6mmoreka [JOK
30 T'eneruia uenonexa 0 22.04.2024 | https://m.edsoo.ru/863e8d78




PezepBHblii ypok. O0o0mmenue mo

31 H 1 .
teme «HacneacTBeHHOCTD 1 0.5 29.04.2004
W3MCHUYMBOCTH OPraHU3MOBY
bubmmorexa [IOK
32 C 1
CHCKIUDA Kaie Hayla i fpotece 0 06.05.2024 | https://m.edsoo.ru/863e9214
MeToabl U TOCTHXKEHUS CETICKITUN bubmmoreka [IOK
33 . 1 0
pacTeHUH U KUBOTHBIX 13.05.2024 | https://m.edsoo.ru/863e9214
34 buoTexHonorus kak orpacib | 0 bubnuoreka [JOK
MPOU3BOJCTBA 20.05.2024 | https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 3

[TPOI'PAMME




YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pybnios A.M. u npyrue /Ilox
pen. Ilaceunuka B.B., Akunoneproe obmectBo «M3natensctBo «IIpocsemienue»

METOJIUYECKHUE MATEPUAJIBI AJIS1 YUUTEJIA
Mertoaudeckoe nocooue/Ilaceunux B.B., AkiimonepHoe 00IIECTBO U3AATEIHCTBO
"IIpocsemienue"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbI CETHU
MHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol 1-vpr.sdamgia.ru/
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