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PA3JEJI 1.

MNOACHUTEJIbHAS 3AIINCKA

[Mporpamma no yueOHOMY mpeamery "buonorus" (maiee - OMOJOTHUSI) HA YPOBHE CPEIHETO
obmero obpazoBanusi pazpaborana Ha ocHoBe DenepanpHoro 3axkoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit @enepamun»y, ®I'OC COO, Konnenumm mnpenogaBaHus y4eOHOTO
npenMera «broorus» 1 OCHOBHBIX HOJIOKEHUH (enepanbHOl paboyeil mporpaMMbl BOCIIUTAHUS.

VYueOnbii npeamer «buonorusi» (10-11 kmaccel) sBAsIeTCS OJHMUM M3 KOMIIOHEHTOB
npeaMmeTHoil obmactu «EctecTBeHHO-HayuHble mpeamerb». CormacHo nonoxenusm PIOC COO
npouibHbIe y4eOHBIE TpPEeIMETHl, H3ydaeMble Ha YIrIayOJE€HHOM YpOBHE, SBISIOTCS CHOCOOOM
muddepennnaniu 00Oy4eHHs Ha YpPOBHE CpETHEro oOIero oOpa3oBaHHs W TMPU3BAHBI 00ECIIEUUTH
MMPEEMCTBEHHOCTh MEXJY OCHOBHBIM OOINMM, CPEIHUM OOIIUM, CpPEAHUM MPOPECCHOHAIBHBIM |
BBICIIUM OOpa3oBaHueM. B TO ke BpeMs KakIbli W3 3THX Y4e€OHBIX MPEAMETOB JOJDKEH OBITh
OPHEHTUPOBAH HA MMPUOPUTETHOE PEIlIEHNE 00pa30BaTEIIbHBIX, BOCIIUTATEIILHBIX M Pa3BUBAIONINX 33]1a4,
CBSI3aHHBIX C MPOQOPUCHTAIINEH 00YUaAIOIMIMXCSA U CTUMYJIMPOBAHUEM MHTEpEca K KOHKPETHOU 00JIacTH
Hay4dHOTO 3HAHUS, CBS3aHHOTO C OWMOJIOTHEH, MEIUIIMHOM, SKOJOTHEH, MCUXOJOTHEH, CIOPTOM WIIH
BOEHHBIM JIEJIOM.

VYueOusblii npenMer «buonorus» Ha ypoBHE cpeaHero ooOuero oOpa3oBaHHS 3aBEpIIACT
Oouosnoruuyeckoe oOpa3oBaHME B IIKOJE W OPUEHTHUPOBAH Ha pacHIMpeHue M YriayOneHue 3HaHHM
oOyuaronuxcs o )KMBOW IPUPOJIE, OCHOBAX MOJIEKYJISIPHON U

KJIIETOYHOW OHOJIOTHH, SMOPHOJOTMM W OHWOJOTUM PA3BUTHS, TEHETHUKH, CEJICKIIHUH,
OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUYEHUS U HKOJIOTUH.

N3yuenue yueGHOTO npeamera «bronorus opueHTUPOBAHO HA MOATOTOBKY OOydJaronnuxcs K
MOCJIEYIOIEMY TOJYYEHHUIO OHOJIOTMYECKOTO OOpa3oBaHHMs B BY3aX M OPTraHU3ALUSIX CPEIHETO
npodeccuoHanbHOro 00pazoBaHusi. OCHOBY €ro COJEP)KaHMs COCTaBIISET CHCTEMa OHOJIOTHYECKHX
3HAHUM, MOJYYEHHBIX MIPU MU3Y4EHUU O0OYYaIOIMMHUCA COOTBETCTBYIOIIMX CHCTEMATHUECKUX Pa3/IesioB
OMOJIOTMM Ha YPOBHE OCHOBHOro ooOmiero obOpaszoBanms, B 10-11 kmaccax 3TH 3HAHUSA TOJIYYarOT
pa3BUTHE.

CtpykTypa mporpaMmbel 1o ydyeOHOMY mipeameTy "buomorus" oTpakaeT CHCTEMHO-
YPOBHEBBIN U 3BOJIOLUOHHBIN MOAX0/IBI K U3ydeHUI0 Onosnoruu. CorinacHo UM, U3y4aroTCsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTepHbIE Ui JKUBBIX CHCTEM pPAa3HOIO YPOBHSI OpraHHU3alllH, 3BOJIOLUU
OpPraHMYECKOT0 MHpa Ha 3emiie, COXpaHEHHUs OMOJOrMYecKoro pasHooOpasus miaHetsl. Tak, B 10
KJIacCe HW3YYaroTCsl OCHOBBI MOJIEKYJISPHOW U KIETOYHON OHOJIOTHUH, SMOPUOJIOTUH U OHOJOTUU
pPa3BUTHS, TEHETHKU U CEJEKIUU, OMOTEXHOJOTUH M CHHTETUYECKOW OHOJIOTHH, aKTyalu3UPYIOTCS
3HaHMUsS oOOywaromuxcs Mo OOTaHMKE, 300JI0TMH, aHaToMHH, (uznonoruu dyenoBeka. B 11 kiacce
M3Y4al0TCs SBOJIOIMOHHOE YU€HHEe, OCHOBBI KOJIOTHH U yueHue o ouocdepe.

VYueOupiii mnpenmer «buomorus» TNpu3BaH O00ECIEYUTh OCBOCHHE OOYJarOIIMMHUCS
OMOJIOTMYECKUX TEOPUN M 3aKOHOB, WJEH, MPUHIIUIIOB M MPaBWI, JEKAIIMX B OCHOBE COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MHUpA, 3HAHHI O CTPOEHHUH, MHOTOOOpa3Wu M OCOOCHHOCTSX KIIETKH,
OpraHu3Ma, TMOMYJSIUU, OHUOIEHO3a, OSKOCUCTEMbI, O BBIAAIOIIUXCS HAYYHBIX JOCTHXKEHUSX,
COBPEMEHHBIX HCCIIEJIOBAaHUSAX B OHOJOTHU, MPUKIAJHBIX acleKTax Ouoyornueckux 3HaHuil. s
pa3BUTUS U MOAJCPKAHUS MHTEpeca 0Oydarolmuxcsi K OMOJOTHH Hapsy CO 3HAYUTENbHBIM 00BEMOM
TEOPETUYECKOT0 MaTepuaia B COACpPKAHUHM MPOTPaAMMBI MO OUOJIOTHH MPETYyCMOTPEHO 3HAKOMCTBO C
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UCTOpUEH CTAHOBIICHUS W Pa3BUTHS TOW WM MHOU 0OnacTh OWOJIOTHH, BKJIAJIOM OTCYECTBEHHBIX U
3apy0eKHBIX YIEHBIX B PEIICHHE BAKHEHIIIUX OMOIOTHYECKUX U IKOJIOTUYECKUX MPOOIEM.

enp n3ydenust yueOHOTO mpenmMera «bruosorush 00yJaroIMMHCS 3HAHUSIMHU O CTPYKTYPHO-
(YHKIIMOHATBFHOW OpraHU3aIH KUBBIX CHCTEM Pa3HOTO paHra U MPUOOpEeTeHnEe YMEHUH UCTIOIh30BaTh

9TH 3HaHUS B (HOPMHUPOBAHWM HHTEpPEca K OMNpeneIéHHOW obnactu mpodeccruoHATbHON
NESITEILHOCTH, CBS3aHHOW C OWOJIOTHEH, WM K BBIOOPY Y4YEOHOTO 3aBEIEHUS IS TPOJIOJDKEHUS
OMOJIOTHYECKOTO 00pa30BaHMSL.

JocTmwkenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» oOecriedyuBaeTcs pelieHruemM
CIIEYIOLUX 3a/1a4:

OCBOCHHE OOYUYAIONIMMHUCS CHCTEMBI OMOJIOTHYSCKUX 3HAHUI: 00 OCHOBHBIX OHOJIOTHYECKHX
TEOPHSIX, KOHIICTIIUAX, THIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TMpaBUiaX, COCTABJISIOMIHX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOSCHUH, MHOTOOOPa3UU M OCOOCHHOCTSIX
OMOJIOTMUECKHX CHUCTeM (KJIEeTKa, OpraHu3M, TOMyJSIus, BHUI, OHOTEoleH03, Ounocdepa); o
BBIJAFOIINAXCSI OTKPHITHSX ¥ COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

03HAKOMJICHHE 00YJAIONUXCS ¢ METOaMHM ITO3HAHUS KUBOU MPHPOJIBI: UCCIEA0BATEIHLCKIUMHU
METOJIJaMU OMOJIOTHYECKUX HayK (MOJIEKYISIPHOM M KJIETOYHOW OMOJIOTHHU, SMOPHOJOTUM U OUOJIOTHUHU
pa3BHUTHS, TEHETHKH W CEJCKIUH, OWOTEXHOJOTHMH W CHHTCTHYCCKOW OWOJIOTHH, ITaJICOHTOJIOTHH,
9KOJIOTHH); METOJJAMH CaMOCTOSTEIHHOTO MPOBEICHUSI OMOJOTHYECKIX HCCIICIOBAaHUHN B JabopaTopuu
U B TIpupo/ie (HabmroIeHne, N3MEpEeHNe, SKCTIEPUMEHT, MOJISTMPOBAHNE);

OBJIaJICHUE OOYYAIOIIUMHUCS YMEHHUSIMH: CaMOCTOSTEIIBHO HaXOJWUTh, AaHAJIU3UPOBATH |
WCII0JIb30BaTh OHMOJIOTHYECKYI0 HH(POPMAIHIO;, TOJIB30BAThCS OHOJIOTHYECKOW TEPMHUHOJIOTHEH |
CUMBOJIUKON; YCTaHaBJIMBAaTh CBA3b MEXIY pPa3BUTHEM OHOJIOTMHM M COLIMAIbHO-3KOHOMHYECKHUMU U
HKOJIOTHYECKUMHU TpoOjeMaMH YeJOBEUeCTBAa; OIICHWBATh IOCIEJICTBUS CBOEH JAEATEIBbHOCTU II0
OTHOIICHUIO K OKpY)KaloIeld MpUpOIHON cpelie, COOCTBEHHOMY 3J0POBBIO U 3JIOPOBBIO OKPY)KAIOIIMX
Josiel; 000CHOBBIBATh M COOJIONATh Mephl MPOdUIAKTUKH HHGEKIIMOHHBIX 3a00JIEBaHUM, TpaBUiIa
MOBEJICHUsT B TIpUpoAe H oOecredeHus: Oe30MacHOCTH COOCTBEHHOM JKU3HEACATEIHPHOCTH B
Ype3BhIYANHBIX CUTYalUSIX NMPUPOTHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE
Hay4yHbI€ OTKPBITUS B 007acTU OMOJIOTHHY;

pa3BUTHE y OOYYAIOIIMXCS MHTEJUIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJIAIOIIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMH HCCIIEIOBAaHUSIMH B OHOJIOTHH,
pelaeMbpIMu €10 IIpoOiieMaMu, METOJOJIOTHEH  OWOJIOTMYECKOTO  HMCCIEAOBAaHUA, MPOBEICHUS
AKCIEPUMEHTAJIbHBIX UCCIICIOBAHUM, pelIeHNs OMOIOTHYECKHX 3a/1a4, MOJICIIMPOBAHUS OMOJIOTUYECKUX
00BEKTOB U IMPOIIECCOB; BOCIUTAHHE y OOYYArOMIMXCSl [IEHHOCTHOTO OTHOIIEHUS K KHBOM MpUPOJE B
LEJIOM U K OTAENBHBIM €€ O00bEeKTaM H SIBICHUSAM; (DOPMHUPOBAHUE HKOJOTUYECKOM, T€HETHUECKOMN
IrPaMOTHOCTH, OOmIed KyJabTyphl TOBEACHHUS B MPHUPOJE; HHTETPAMA ECTECTBEHHO-HAYYHBIX
3HAHUI;IPHOOpETeHNE O0YYaIOIMMUCA KOMIIETEHTHOCTH B PAlMOHAIBHOM MPHUPOIOTOIH30BAHUU
(coOmroenue mpaBuil MOBEACHUS B MPUPOJIE, OXpaHbl BHUJIOB, SKOCHUCTEM, OUOCGEpbI), COXpaHEHUU
COOCTBEHHOTO 370POBbSI M 3I0POBbSI OKpYXKAIOIUX JIoAeH (coOmoneHuss Mep NpoPHIaKTUKH
3a0osieBaHmii, obecredeHne O€30MaCHOCTH IKU3HEACATEIPHOCTH B  UPE3BBIUAHHBIX CHUTYaI[UAX
MIPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HMCIIOJIb30BAHMs OMOJIOTHYECKUX 3HAHUN U yMEHUU
B MMOBCEHEBHOM KH3HU;



CO3JaHME YCIOBUM M OCO3HAHHOIO BbIOOpa OOyYarOIIMMMCS  MHAWBUIYaIbHOU
o0Opa3oBaTeNbHOW  TPACKTOPHH, CHOCOOCTBYIOIIEH  moOcienyoueMy  npodecCHOHATbHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUHU C MHAMBUYaTbHBIMA HHTEPECAMHU U MTOTPEOHOCTSAMU PETHOHA.

OO1ee 9rciio 4acoB, OTBEJCHHBIX HAa N3YUEHUE OMOJIOTUH CPEIHETo 001Iero oopa3oBaHus,: B
10 xnmacce —34u4aca (1 gac B Heemo).

OO0s13aTeNIbHBIM YCIIOBUEM IIPU 00Y4YE€HUU OMOJIOTHH SIBIISIETCS MPOBEACHHUE JaOOPATOPHBIX U
npakTudeckux pabor. Takke ydacTre o0OydJaromUXCs B BBINOJIHEHUH TMPOCKTHBIX M  y4eOHO-
HCCIIEIOBATENILCKUX paboT, TeMaTHKa KOTOPBIX OIpPEIEseTCS YYUTElIeM Ha OCHOBE HMEIOMIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHIA.

BCEI'O YACOB K/P P /P

OBIIEE KOJIMYECTBO 34
10 [TPOT'PAMME 2

PA3JIEJI 2. INIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJBbTATDI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yiabTaTaM OCBOEHHUS OO0YyYaroIIUMUCS
MporpaMM CpeIHEro o0Iero 00pa3oBaHus: JUIHOCTHBIC, METAPEIMETHBIC U IPEMETHBIE.

B crpykType NUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS IMPOTPAMMBI MO OHOJOTHU BBIACICHBI
CJIEIYIONINE COCTABJISIIONINE: OCO3HAHKME OOYYarOIUMHUCS POCCUUCKON TPaXTAaHCKOW MACHTUYHOCTH —
FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH W CAaMOOMPEACIICHUIO, Hanuuyue MOMmMusayuu K
00y4YeHHIO OWOJIOTHH, yeleHanpasieHHoe pazeumiue BHYTPEHHUX YOEKIEHWW JHWYHOCTH Ha OCHOBE
KIJIFOUEBBIX IIEHHOCTEH M UCTOPUUYECKUX TPAJAUIMN Pa3BUTHS OHMOJIOTHUECKOTO 3HAHMS, 20MOBHOCHL U
CcnocobHocmb 00YYaIONIUXCSl PYKOBOJICTBOBATHCS B CBOEH JCSATEIBHOCTH IEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, TMPUCYIIUMU CHCTEME OHOJIOTHYECKOTO OOpa3oBaHUsl, Haluuue Npa8oCO3IHAHUSI
AKOJIOTUYECKOU KYIbTYPhI, CHOCOOHOCIU CMA8Uumb NENH U CTPOUTDH KU3HEHHBIC TIaHBI.

JIMYHOCTHBIE PE3YNIbTaThl OCBOEHUS IMPOTPaMMBbI IO OHMOJIOTUU JOCTHUTAIOTCS B €IUHCTBE
y4eOHOW M BOCIHTATEIBLHON JCSITCIBPHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCHHCKHUMH
COIMOKYJIBTYPHBIMU, MCTOPUYECKUMH M JAYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, MPUHATBIMU B
oOliecTBe NpaBUJIaMH W HOPMaMU TIOBEJCHHS U CIOCOOCTBYIOT TMpoIleccaM CaMOIO3HaHMS,
CaMOBOCIIUTAHUSA W CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH IMO3MUMU JIMYHOCTH, NATPUOTHU3MA U
YBaXXEHUS K 3aKOHY U MPABOMOPSAIKY, YEJIOBEKY TPY/a U CTaplIeMy NOKOJIEHHUIO, B3AUMHOI'O YBaXKEHUS,
OepeKHOTO0 OTHOIICHUSA K KyJAbTYpHOMY HACIHEAMIO WU TPATUIUSM MHOTOHAIMOHAIBFHOTO Hapoa
Poccuiickoit denepanuu, npupoie U OKpYXKaroLIEn cpele.

JIM4HOCTHBIE PE3YyNbTAaThl OCBOEHHUS Y4eOHOTO Tpeamera «buONIOTHsD JOKHBI OTpa)KaTh
TOTOBHOCTh M CHOCOOHOCTh OOyHYaloOlIUXCS PYKOBOJCTBOBAThCS CHOPMHUPOBAHHONW BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CHCTEMOM IEHHOCTHBIX OPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCcTBa, PacIIMpPeHHE >XHU3HEHHOTO
ONbITa M OMNbITA AEATEIBHOCTH B IPOILECCE peau3allid OCHOBHBIX HAIPABIECHUN BOCIHUTATEIbHOU
JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIMTAHUS:



cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW  TMO3WUIMU  OOydJarlomerocs Kak akTHBHOTO U
OTBETCTBCHHOTO WJIEHA POCCHICKOTO OOIECTBa; OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB |
00s3aHHOCTEH, yBa)KEHHWE 3aKOHAa M MPABOIMOPSIKA, TOTOBHOCTh K COBMECTHOH TBOPUYECKOM
NEeSITETLHOCTH TPU CO3JIaHUK yYEOHBIX MPOEKTOB, PEIICHWU Y4eOHBIX W TO3HABATEIBbHBIX 3aj1ad,
BBITIOJTHEHUH OHMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPECIIATH COOCTBEHHYIO TIO3UIIHIO TI0 OTHOIIEHUIO K SIBJICHUSIM COBPEMECHHOMN
JKHU3HU U OOBSICHSTH €€;

YMEHUE YYUTHIBATh B CBOUX JICUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aMMOICHCTBHS
JOJIeN C pa3HBIMHU YOCXKACHUSIMU, KYJIbTYPHBIMU IEHHOCTSIMU U COILIMAIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TMPOIECCE COBMECTHOTO BBHINIOJHEHUS YUEOHBIX,
MO3HABATEBHBIX U HCCIIEA0BATEIIbCKUX 3a7a4, YBAXXUTEIHLHOTO OTHOIIEHUS K MHEHUIO OMIOHEHTOB
IIPU 00CYKJIEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKaHuUs;

TOTOBHOCTH K TYMAaHUTAPHOMW U BOJIOHTEPCKOM IEATEITbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXTAHCKOW HUISHTUYHOCTH, MATPUOTHU3MA, YBAKEHHS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iepell POIMHON, TOpIOCTH 3a CBOM Kpai, cBO Poauny,
CBOH SI3BIK U KYJIBTYPY, MPOILIOE W HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

IIEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIEIUIO M TIAMSATHUKAM TPHUPOIBI, TOCTIKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTHSX, TPYIE;

CIIOCOOHOCTH OIIEHWBATH BKJIAJ] POCCUMCKUX YYEHBIX B CTAHOBJICHHE M PA3BUTHE OHOJIOTUH,
MMOHUMAaHMsI 3HaYEHUs OWOJIOTHMH B TIO3HAHWHW 3aKOHOB TPHUPOJBI, B )KU3HU YEJIOBEKAa M COBPEMEHHOTO
00111eCcTBa;

uaeiHast yoe:x IEHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD 32
ero cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHMWE AYXOBHBIX IIEHHOCTEN POCCUICKOTO HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO IOBE/ICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHWE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTONYHUBOIO OYAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJHUTEISM, CO3JAaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MIPUHATHS LICHHOCTEN CEMENHOM KM3HU B COOTBETCTBUU C TpaauUusIMHu HapoaoB Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHUI;

IMOHMMAaHHE SMOIIMOHAIBHOTO BO3/IEUCTBUS )KUBOU MPUPOJIbI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauecTBa TBOPUYECKOW JTUYHOCTH;

5) ¢puznyeckoro BocnuTaHusi, GOPMHPOBAHUS KYJIbTYPbI 310POBbSI H IMOLHOHAIBHOIO
Os1aromosry4usi:

MOHUMAaHUe M peaju3anus 3J0pOBOTO M 0€30MacHOro oOpasa >KM3HH (3J0pOBOE MUTAHUE,
coOrofieHre TUTMEHWYECKUX TMPaBUI U HOPM, COaTaHCHUPOBAHHBIA pPEXHUM 3aHATHH M OTIbIXA,



perynsipHasi pu3UUecKasi aKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/10POBBIO;

IIOHMMAaHHE [IEHHOCTH IPAaBWJI UHAUBUAYAIBHOIO U KOJJIEKTUBHOTO O€3011aCHOrO NOBEAECHUS
B CUTYallUsIX, YITPOXKAIOIINX 30POBbIO U KU3HHU JIIOJIEH;

OCO3HAHHE MOCIEACTBUM M HENPUSATUS BPENHBIX NMPUBBIUEK (YIOTPEOIECHUS alKOroJs,
HapKOTHUKOB, KYPEHHUS);

6) TPya0BOr0 BOCIIUTAHUSI:

TFOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTU MacTepCTBA, TPYJIOJIO0HE;

TFOTOBHOCTb K AKTUBHOM JIESITEIbHOCTH TEXHOJIOTMUECKON U COLMaIbHON HANpaBJIE€HHOCTH,
CIOCOOHOCTh HHUITUMPOBATH, INITAHUPOBATH M CAMOCTOSATEIIBHO BBITIOIHATH TAKYIO IEATEILHOCTD;

HHTEpEC K pa3MuHbIM chepaM NpodecCHOHATbHON NEATENbHOCTH, YMEHUE COBEPILATh
OCO3HAHHBIN BEIOOP OyyIiei npodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TFOTOBHOCTb U CIOCOOHOCTh K OOpa3oBaHHI0 M CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEH
KH3HH,

7) IKOJIOrHYeCKOro BOCIIUTAHUSI:

9KOJIOTHUECKH 11eJ1eCO00pa3HOe OTHOIIEHHWE K NPUPOJie KaK MCTOYHUKY KM3HM Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIILIEHUE YPOBHS SKOJIOTHUECKOI KYJIbTYphl: IPUOOPETEHUE OTbITA MJIAHUPOBAHUS
MTOCTYIKOB ¥ OLIEHKU WX BO3MOXHBIX MOCJIEICTBUI JJIsl OKpY’KaIoLIEel Cpebl;

OCO3HaHHKE TJI00aTbHOT0 XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH UCHOJB30BaTh MPUOOpETaeMble TPU U3YUYEHUN OMOJIOTUU 3HAHUS U YMEHUS MPU
peleHny MpoodIIeM, CBA3aHHBIX ¢ PALIMOHAIBHBIM IPUPOJOTIONIL30BAHHUE

8) HeHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
HayKd M OOLIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KyJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETr0 MecTa B MOJIMKYJIBTYPHOM MUDE;

COBEpPILEHCTBOBAHUE SI3bIKOBOW M UUTATENbCKOM KYNbTYphl KaK CpeACTBA B3aUMOJEHCTBUSA
MEX]1y JIIOJIbMHU U NIO3HAHUS MHPa;

[IOHMMaHue crneun(pukn OHOJOrMM Kak HayKH, OCO3HaHMs €€ posd B (POPMUPOBAHUU
palMOHAIBHOIO HAYYHOTO MBILIUIEHHS], CO3aHUU LIEJIOCTHOIO MPEACTABICHUS 00 OKPY)KAIOLIEM MHUpE
KaKk O €IMHCTBE MPUPOJbI, YeJIOBEKa M OOIIeCTBa, B IMO3HAHUM NPHUPOJIHBIX 3aKOHOMEPHOCTEH H
peleHnH podaeM coXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXJIEHHOCTh B 3HAUYMMOCTH OMOJIOTMH JUIsI COBPEMEHHOW NMBMIIM3ALMU: OOecredyeHus
HOBOT'O YPOBHS Pa3sBUTHs MEAULIMHBI, CO3JJaHUE NMEPCHEKTUBHBIX OMOTEXHOJIOIHH, CLIOCOOHBIX pelaTh
pecypcHble poOIeMbl pa3BUTHUS YEJIOBEUECTBA, MMOMCKA MyTeH BBIXOJAa U3 INI00AIbHBIX 3KOJIOTMYECKHX
npobseM u oOecrnedyeHHs MepexoAa K YCTONUMBOMY pa3BUTHIO, palMOHAJIBHOMY HCHOJIb30BaHUIO
IPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAAPTOB XKHU3HH;

3aMHTEPECOBAHHOCTh B TOJIYyYE€HHM OHOJOTMUYECKMX 3HAHUM B LENAX IMOBBIIICHUS OOIIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, KaK COCTaBHOM 4acTH (hyHKIMOHAIBHON IPaMOTHOCTH
oOyyaromuxcs, GopMUPyEeMOii PU N3yYEeHUH OHOJIOTHH;

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaqMeTHble pe3ynbTaThl OCBOEHHMsS Y4eOHOro mnpenmeTra «bHOJOTHS) BKIIOYAIOT:
3HaYMMble 11 (POPMHUPOBAHUS MHUPOBO33PEHUSI 00yUarOMUXCS MEXKIMCUUIUIMHAPHBIE



(MexXnpeaMeTHbIe) OOIEeHayYHbIE MOHATHS, OTPAKAIOUIME LEJIOCTHOCTh HAYYHOM KapTHUHBI MHpa U
cnenn(UKy METO/I0B TIO3HAHUS, UCIIOJB3YEMBIX B €CTECTBEHHBIX HAayKax (BEIECTBO, YJHEPT U, SIBICHHE,
mporecc, CHCTeMa, Hay4dHbId (aKkT, MPUHLUI, THUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIieIoBaHNe, HAOMIOCHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUe); YHUBEpCabHbIE yueOHbIEC 1eHCTBHS
(mo3HaBaTenbHBIE,  KOMMYHHMKATHBHBIC,  pEryJIsSTHBHBIE),  oOecreunBarone  (HOpMHpPOBAHUE
(GYHKIMOHATBPHOH TPaMOTHOCTH ¥ COIUAIBHOW KOMIETCHIMH OOYYaloUmIMXCs; CHOCOOHOCTh
o0yJaromuxcss HMCIOJIb30BATh OCBOCHHBIE MEXKIUCHUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHHUS U
YHHUBEpCaJbHbIE YueOHbIE JEHCTBUS B [I03HABATEIbHON U COLMAIbHON IIPAKTHKE.

MertanpeaMeTHble pe3ylIbTaThl OCBOCHHUS MPOTPaMMBl CPEIHEro o0Iero oOpa3oBaHUs JOKHBI
OTpaxarb:

Ogy1ajeHHe YHUBEPCAJbHBIMH Y4eOHBIMHU NN03HABATEJIbHBIMHU /1IEHICTBUAMM:

1) 6a3oBbIe JJIOrHYeCKHe TeHCTBUS:

CaMOCTOSITENIBHO  (OPMYJIMPOBAaTh U  aKTyaJlu3UpoBaTh IMpodiemMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIb30BaTh NPHU OCBOECHUU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaiau3a, CHUHTE3a,
CpaBHEHHsI, Kiaccu(uKaluu, 0000IIEeH ), PACKPBIBATh CMBICI OMOJOTHYECKUX MOHATUH (BBIICIATH X
XapaKTepHble IPU3HAKU, YCTAaHABINBATh CBS3U C APYTUMU HOHSATUSAMHU);

OTIPEIeINIATh LEIH JIeSTEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JTOCTHXKEHHUS, COOTHOCUTH
Pe3yNbTaThl IEATEIBHOCTH C MOCTABICHHBIMH LIETISIMU;

WCI0JIb30BaTh OMOJIOTMYECKHE MOHATHS IS 00bICHEHUS (AaKTOB U SABJICHUHN KUBOI MPUPOIBL;

CTPOUTH JIOTUYECKHE PACCYXKIEHMsI (MHIYKTUBHbBIC, ACIYKTHBHBIC, IO aHAJIOTUH), BBISBISATDH
3aKOHOMEPHOCTH M MPOTHBOPEUUS B pAcCMaTPUBAEMbIX SBICHHSX, (OPMYJIUPOBATh BBIBOJBI U
3aKIIIOYEHUS;

IPUMEHATh CXEMHO-MOJEIBHBIE CPEICTBA JUId MPEACTABJICHUS CYIIECTBEHHBIX CBs3€H U
OTHOLIEHUH B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TakkKe IMPOTUBOPEUUH pa3HOrO poja,
BBISIBJIEHHBIX B PA3JINYHBIX HH(POPMALIMOHHBIX UCTOYHHKAX;

pa3BUBaTh KPEATHUBHOE MBIIUIEHUE TP PELIEHUHU KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE e CTBHA:

BIIaJIeTh HABbIKAMM Yy4eOHO-MCCIIEOBATENBCKOM W TMPOEKTHOM JesTEeIbHOCTH, HaBbIKAMU
paspelieHus npooiaeM, cliocOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PELICHHUs
IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METO0B MIO3HAHUS;

UCIOJb30BaTh pa3IMYHble BHJbl JEATEIBHOCTH 10 [OJIyYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, Npeodpa3oBaHUI0 U IPUMEHEHUIO B YUEOHBIX CUTYaAlUsIX, B TOM YUCIIE MPU CO3/1aHUU
y4EOHBIX M COLIMATIBHBIX IPOEKTOB;

(dbopMupoBaTh Hay4dHbIH THUI MBIIUICHUS, BIAJeTh HAYYHOM TEPMMHOJIOTHEH, KIIOUEBBIMU
MNOHATUSAMH U METOJAMU;

CTaBUTh U (opMynaHpoBaTh COOCTBEHHbIE 33Jaud B 00pa30oBaTEIbHOM JAEATENBHOCTH U
KU3HEHHBIX CUTyalUsIX;

BBISBIIATh ITPUYMHHO-CIIEACTBEHHBIE CBSA3M M aKTyaJIM3UpOBaTh 3aJady, BbIIBUIaTh T'MIIOTE3Y €€
pELIeHNs, HAXOAUTh apryMEHThl [UIsl JOKa3aTEeIbCTBA CBOMX YTBEP)KIEHUH, 3alaBaTh NapaMmeTpsl U
KPUTEPHUHU PELLICHUS;

AQHAJIM3MPOBATH IOJYYECHHBIE B XOJI€ PELICHMs 33aJaud PE3yibTaTbl, KPUTUYECKU OLIEHUBATh MX
JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;



JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIICHUBAThH MIPHOOPETEHHBIH OTIBIT.

3) pa6ora c undopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MH(MOpMAIHH (TeKcTe y4eOHOro 1mocodus, HaydHO-
MOTYJISIPHOM JIUTEpaType, ONOJIOTUYECKUX CIIOBApPSAX U CIIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B UHTepHeTe), aHanu3upoBaTh HHPOPMALUIO PA3TUYHBIX BUAOB U (GOPM NPEICTABICHUS, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEUUBOCTD;

(dopMynHupoBaTh 3ampochkl W MPHUMEHATh pa3MYHbIE METOAbl MpU TOWCKE U 0TOOpe
onosornyeckoit nH(GopMaIK, He0OX0IMMOH /ISl BRITIOJTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHUA  MH(POPMAMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPUIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (OPMY IPEACTABICHUS OMOJIOrMYEeCKON MHPOpMAaIUK
(cxembl, rpaduKy, TUarpaMMsl, TaOJUIBI, PUCYHKHU U IPYTrO€);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B KAUE€CTBE CPEJICTBA MPU pabOTe C OMOJOTUYECKOW HH(POPMAIIUECH:
MPUMEHATh XUMUYECKUE, GU3NYECKHE U MaTeMaTUYECKUE 3HaKH U CUMBOJIBI, OpMyIbl, aO0peBUarypy,
HOMEHKJIATYpY, UCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJIATHOCTH;

BJIaJIETh HAaBBIKAMU DPACIIO3HABAHUS W 3alIMTHl MH(OpMaImu, WHGOPMALMOHHON 0e30MacHOCTU
JUYHOCTH.

OBiageHue yHMBepPCAJbHBIMA KOMMYHUKATHBHBIMY /1I€HCTBUSAMU:

1) ob6menne:

OCYILIECTBIISITh KOMMYHUKAIIMM BO BceX c(epax *KU3HU, aKTUBHO Y4YacTBOBAaTh B JAMAJOre WU
JMCKYCCUU M0 CYHIECTBY 00CYX/JaeMol TeMmbl (YMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBATh CYKIEHUS
OTHOCHUTEJILHO BBINOJHEHUA NIPEAJIAraéMoM 3a/1aui, yYUThIBATh HHTEPECHI U COINIACOBAHHOCTD MO3UIUH
JPYruX y4aCTHUKOB JUAJIOTra UM JUCKYCCHUN);

pacro3HaBaTh HEBEpOaJbHBIE CPEICTBA OOIIEHMSA, NMOHMMATh 3HAYEHHWE COLMAIBHBIX 3HAKOB,
IPENOChIOK BO3HMKHOBEHMSI KOH(DIMKTHBIX CHUTyallMid, yMETb CMArdaTb KOH(DIMKTBI U BECTH
IIEPETOBOPHI;

BIIAJIeTh Pa3IMYHBIMHU CIIOCOOAMU OOLICHMS M B3aUMOJCHCTBUS, MOHUMATh HAMEPEHUs JIPYTrux
JHoAIeH, IPOSIBIIATE YBAXKUTEIBHOE OTHOILIEHUE K COOECEAHUKY U B KOPPEKTHOH (hopme GopMyIupoBaTh
CBOM BO3PaKCHMUS;

Pa3BEPHYTO M JIOTUYHO U3J1araTh CBOXO TOUKY 3PEHHUs C UCIIOJIB30BAHUEM SI3BIKOBBIX CPECTB.

2) coBMeCTHAs IeITeIbHOCTD!

IIOHMMATh U MCII0JIb30BaTh IPEUMYIIIECTBA KOMaHJHOW U HHIUBUAYAJIbLHON

paloThI MpH peleHur OMOJI0rHYecKor npoOaeMbl, 000CHOBBIBATE HEOOXOJUMOCTb TPUMEHEHHUS
IpyNIoBbIX (OpM B3auMOICHCTBUS U PELICHNU yueOHOH 3a1auH;

BbIOMpAaTh TEMAaTHKYy W METOJbl COBMECTHBIX JeMCTBUH ¢ y4€TOM OOIIUX HMHTEPECOB U
BO3MOYHOCTEHN Ka)I0T0 4ieHa KOJUIEKTHBA;

IIPUHUMATh L€ COBMECTHOU JEATEIIBHOCTH, OPraHU30BBIBATE U KOOPAVMHHUPOBATH JIEHCTBUSA IO
€€ JOCTHIKEHHUIO: COCTaBJIATh IUIAH ACWCTBMM, PAacHpelesATh POJM C Y4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yabTaThl COBMECTHOM paboThI;

OILICHUBATh KaueCTBO CBOETO BKJIAZA M KaXJOTO0 YYacTHMKA KOMaHJbl B OOIIMH pe3ynbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeniaraTb HOBBIE IIPOEKTHI, OLEHUBAThb MWJEM C TO3MLIHMHM HOBHM3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAUUMOCTH;



OCYIIECTBIISTH MMO3UTUBHOE CTPATETUIECKOE MOBEICHNE B PA3IMYHBIX CUTYAIUSX, TPOSIBIISITH
TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBiajieHHe YHUBEPCAJIBLHBIMHU PeryJiSTHBHBIMH JeHCTBUSIMU:

1) camoopraHu3zanus:
WCII0JIb30BaTh OWOJIOTMYECKUE 3HAHWS IS BBISBICHUS MPOOJIEM W UX PEIICHUS B JKU3HEHHBIX M
Y4eOHBIX CUTYAIUSAX; BHIOMPATh HA OCHOBE OMOJIOTHYCCKUX 3HAHUI IICJIEBBIC U CMBICIIOBBIC YCTAHOBKHU
B CBOMX JICHCTBUSX M TMOCTYNKAaX IO OTHOIICHUIO K XHBOW MPUPOJIE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPYKAOIINX; CAMOCTOSITEIIEHO OCYIIECTBIIATh IMO3HABATEIBHYIO JCSTEILHOCTD, BBISBIISTH ITPOOJIEMEI,
CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIC 3a/laudl B 0Opa30BATCIIEHOW IEATCIIEHOCTH W SKH3HCHHBIX
CUTYAIUSIX; CAMOCTOSITEIIFHO COCTABJISTh TUTAH PEIICHUS MPOOJIEMBI ¢ Y4ETOM MMECIOIIHUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW W TPEINOYTECHUN;1aBaTh OIICHKY HOBBIM CHTYAIUSM;aCIIHPATh PaMKH
y4e0HOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JIeNIaTh OCO3HAHHBIN BEIOOP, apTYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 33 PEIICHUE;
OIICHUBATh TMPUOOPETEHHBIN OIBIT;,CIIOCOOCTBOBATh (DOPMHPOBAHUIO W TPOSBICHUIO  IIHPOKOM
SPYAMLIMU B Pa3HbIX 00JIACTSAX 3HAHM, MOCTOSIHHO MOBBIMIATH CBOM 0Opa30BaTEeNbHbIM U KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JTaBaTh OIIGHKY HOBBIM CHTYallHsSIM, BHOCHTH KOPPEKTHBBI B JICATEIBHOCTH, OIICHHBAThH
COOTBETCTBHUE PE3YJBTATOR IICIISIM;

BJIaJICTh HABBIKAMH ITO3HABATEILHOU PeQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNCHCTBUM M MBICITUTEIIBHBIX MPOIECCOB, UX PE3yJIbTATOB W OCHOBAHHM, WCIOJIH30BATh MPUEMBI
peduiekcuu sl OLIEHKU CUTYaIluH, BEIOOpa BEPHOTO PELICHUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS [0 UX CHUKEHUIO;
MIPUHUMATh MOTHUBBI U ApIYMEHTBI JPYTUX MPU aHAJIN3€ PE3yIbTaTOB JAESTEbHOCTH;

3) npuHsATHE CeOsl U IPYTHX:
MIPUHUMATD ce0sl, MOHNUMAsi CBOM HEIOCTATKHU U JOCTOUHCTBA;
MIPUHUMATh MOTHUBBI U ApTYMEHTBI JPYTUX MPH aHAJIN3€ PE3Yy/IbTaTOB JIESITEIbHOCTH,
MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;
pa3BHUBaTh CIIOCOOHOCTH IOHUMATh MUP C IMO3ULIUU IPYrOTO YEJIOBEKA.
NPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUS COJIEpKaHUs ydeOHOro npenmera «buonorus» HOpUEHTHPOBAHbBI

Ha obecrieyeHue npouiabHOro o0ydeHus: oOyyarouuxcs 6uonorud. OHU BKIIIOYAIOT: CelU(HUecKre
uis OWOJIOTMM HAay4dHblEe 3HAaHUSA, YMEHHUS M CHOCOOBI JEMCTBUIl MO OCBOCHHIO, MHTEPHpPETAlUN U
peoOpa30BaHUIO 3HAHUM, BUJBI JACSITEILHOCTH IO MOJTYYCHHUIO HOBBIX 3HAHUW U MX IMPUMEHEHUIO B
pa3IMYHBIX Y4YEOHBIX, a TaKXKe B pealbHBIX >KU3HEHHBIX CHUTyauusx. l[IpeaMeTHble pe3ynbTaThbl
MIPEJICTaBJICHBI [0 T0JIaM U3y4EHHUSI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS ydeOHOro mnpenmera «buonorus» B 10 kracce moinkHbBI
OTpaxarh:

chOpMUPOBAHHOCTh 3HAHWM O MECTE€ U POJM OMOJOTHH B CHUCTEME ECTECTBEHHBIX HayK, B
(hOpMHUPOBAaHUM €CTECTBEHHO-HAYYHOW KApTHUHBI MUpPA, B MO3HAHUHM 3aKOHOB MPHUPOJABI M PEIICHUU
mpo0JieM pPaluOHAIBHOTO MPHUPOJIOTIONB30BAHUSA, O BKIAJE POCCHICKUX M 3apyOeKHBIX YUYEHBIX B
pa3BHUTHE OHOJIOTHUHY;



BJIQJICHUE CUCTEMON OWOJIOTMYECKUX 3HAHWH, KOTOpas BKJIIOYACT: OCHOBOIOJIAraroIIne
OMOJIOTUYECKHE TEPMHHBI W TOHATUSA (KHU3Hb, KJIETKA, OpPraHu3M, MeETaboJM3M, TOMEOCTa3,
CaMOpEryJIliis, CaMOBOCIPOU3BEJIEHUE, HACIEACTBEHHOCTh, W3MEHUUBOCTb, POCT U pa3BUTHUE),
ouonorndeckue teopuu (knerounas teopus T. IlIBanma, M. llneiinena, P. Bupxosa, xpomocomHas
Teopusi HaciencrBeHHocTu T. Moprana), yuenus (H. W. BaBunoBa — o meHTpax MHOrooopasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX PAcCTEHMi), 3aKOHBI (€IMHOOOpa3us IMOTOMKOB IE€PBOrO IMOKOJIEHUS,
pacllenIeH s, YUCTOThl raMeT, He3aBUCUMOTro HaciiefoBaHus I'. MeHens, roMoJorH4eckux psaoB B
HacinencTBeHHOM wu3MeHunBoctu H. WM. BaBuioBa), npuHUMNBI (KOMIUIEMEHTAPHOCTH) BIIaJICHHUE
OCHOBHBIMHM METOJIaM{ Hay4YHOI'O [TO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX UCCIIETOBAHUAX HKUBBIX
00BEKTOB (OmHMCaHWe, W3MepeHHe, HaONIOJEeHHE, SKCIIEPUMEHT);YMEHUE BBIACIATh CYIICCTBEHHBIC
MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3yKapUOT, OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB,
B TOM uyucie OakTepuil, TpuOOB, pacTEHUH, *KUBOTHBIX U YEJOBEKa, CTPOEHHS OpPraHOB U CHUCTEM
OpraHOB pacTeHWl, >KMBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB >KU3HEICATENIbHOCTH, MPOTEKAIOIMINX B
OpraHM3Max pacTeHHUH, >KMUBOTHBIX M YEJIOBEKa, OWOJIOTMYECKUX IMPOIEcCOB: OOMEHa BEIIECTB
(MeTabosM3M), MpeBpaIeHus: SHEPTUH, OPOXKEHUSI, aBTOTPOGHOTO U TETEPOTPO(PHOrO TUIOB MUTAHHUS,
(doTOCHMHTE3a U XEMOCHHTE3a, MUTO3a, MEH03a, raMeToreHesa, sMOpHOreHes3a, MoCTIMOPHUOHAIBHOTO
pa3BUTHS, PA3MHOXKEHMS, WHIUBUIYAIbHOTO DPAa3BUTHS OpraHusMa (OHTOreHe3a), B3auMOJCHCTBUS
IeHOB, T€TepPO3HCa, NCKYCCTBEHHOIO 0TOO0PA;

YMEHHE yCTaHaBJIMBATh B3aMMOCBSA3H MEX]Ly OPTaHOUAAMHU KJIETKH U UX QYHKIUSMHU, CTPOEHUEM
KJIETOK pa3HbIX TKaHEH W WX (QYHKUMSIMH, MEKIYy OpraHaMd M CHUCTEMaMH OpPraHoOB y pacTeHUM,
JKUBOTHBIX M YEJOBEKa M HMX (DYHKIHMSAMH, MEXKIY CHCTEeMaMH OPraHoB W HMX (DYHKIHUSIMHU, MEKIY
sTanmamMu oOMEHa BEILIECTB, ATallaMU KJIETOYHOTO IUKJIA U U3HEHHBIX LUKIOB OPraHU3MOB, 3TalaMu
AMOPHOHAILHOTO Pa3BUTHS, TEHOTUTIOM M ()eHOTUIIOM, (DEHOTUTIOM U (haKTOPaMH CPeIbl OOUTAHUS;

YMEHHE BBISIBIISITh OTJIMYUTENbHbIE TPU3HAKYU KUBBIX CUCTEM, B TOM YHCJIE PACTEHUH, KUBOTHBIX
U YeNloBeKa;

YMEHHME HCIIOJIb30BaTh COOTBETCTBYIOIIME AapPryMEHTBI, OHOJOTMYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIsl I0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX CUCTEMAaTHUYECKUX TPYIIIL;

YMEHHME pelniatb OWOJIOrMYecKUe 3a/ladyM, BBIABIATH MPUUYUHHO-CIIEACTBEHHBIC CBS3H MEXKIY
UCCIIeyeMbIMU OHOJIOTHYECKMMH MPOILeCCaMH M SIBJICHUSMHM, JI€1aTh BBIBOABI W MPOrHO3bI Ha
OCHOBAHUU TOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBITIOJHATH JJaOOpaTOpHbIE U MpaKTUUYEeCKHe paboThl, COOMI0AaTh MpaBuiia Mpu paboTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUTaTh TUIOTE3bI, IPOBEPSATh UX IKCIEPUMEHTAJIbHBIMU CPEACTBaMH, GOpMYIHpPYs
1[eJTb UCCIIEI0BaHMs, aHAIM3UPOBATh MOJyUYEHHBIE PE3YAbTaThl U JeNaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B y4eOHO-UCCIIEI0BATENHCKOM paboTe 1Mo OMOJIOTHUH, SKOJIOTUU U MEIUIIUHE,
MPOBOAMMON Ha 0a3e WIKOJIbHBIX HAay4yHBIX OOIIECTB, M MYOIWYHO MPEACTABIATh MOJIy4YEHHBIC
pe3yNbTaThl HA YUEHUYECKHX KOH(DEPEHIIHIX;

YMEHHUE OILIEHUBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIEeIOBaHMM B 00sacTh OMOJOTMH U
MEIULUHBI (KIIOHUPOBAHUE, WCKYCCTBEHHOE OIJIOJIOTBOPEHHE, HAlpaBlIeHHOE M3MEHEHHE IeHoMa U
CO3/1aHHE TPAHCTEHHBIX OPraHU3MOB);
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TEMA 3 COAEP)KAHUE TEM YYEBHOI'O KYPCA .

10 KJIACC

CopepxaHue IPOrpaMMbl, BbIIEJIEHHOE KYPCUBOM, HE BXOJUT B IIPOBEPKY IOCYAAPCTBEHHOM MTOrOBOM
arrectaiuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHnHast OuoJsioruss — KOMIUIEKCHass Hayka. Kparkas wucropust pa3BUTHS OHOJIOTHH.
Buonornyeckne Hayku ¥ u3y4aeMble UMU TpooOieMbl. OyHaaMeHTalbHbIe, TPUKIaTHbIE U TIOUCKOBEIC
Hay4yHbIE€ UCCIIEI0OBAHUS B OMOJIOTHH.

3nayenne OWONOTHH B (POPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHHBI MHUpA.
[Ipodeccun, cBsizanHble ¢ OHMoOTHel. 3HaUeHnEe OMOJIOTHH B MPAKTHYECKOW JESITEIHHOCTH YENIOBEKa:
MEUIINHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXpaHe IPUPOJIbI.

JdeMoHcTpauuu

[optpetsl: Apucrotens, Teodpacr, K. Jlunneir, XK. b. Jlamapk, Y. [apsun, Y. I'apseii, I
Mennens, B. U. Bepuanckuii, U. I1. [laBnos, 1. 1. MeunuxoB, H. 1. BaBunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuis! u cxemsbl: «CBA3b OMOJIOTHH € APYTUMHU HayKaMu», «Cuctema OMOJIOTHYECKUX HAYK».

Tema 2. ’KuBble cHCTEMBI U HX H3Y4YE€HHE

Kupble cuctembl Kak mnpeaMmeT u3ydeHus Ouosjoruu. CBONCTBa KHUBBIX CHCTEM: €IWHCTBO
XMMHYECKOTO COCTaBa, JAUCKPETHOCTb U IIEJIOCTHOCTh, CJIOXHOCTh U YHOPSJOUYEHHOCTh CTPYKTYpHI,
OTKpPBITOCTh, CaMOOPraHU3allks, CaMOBOCIPOU3BEACHUE, Pa3IPAKUMOCTh, H3MEHUHUBOCTb, POCT U
pa3BUTHE.

YPpoBHM OpraHu3aiuy >KUBbIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOUYHbIM, TKAHEBBIA, OpraHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM,  DKOCUCTEMHBIM  (OuWoreomeHotuueckuii), Ouocdepnsii.  I[Iporeccsr,
MIPOUCXOJISIIINE B )KUBBIX cucTeMax. OCHOBHBIE MPU3HAKK KUBOTO. JKM3Hb Kak ¢opma CyleCTBOBAHUS
Marepuun. Hayku, nzydaronye >kMBble CHCTEMBI Ha pa3HbIX YPOBHSIX OpPraHn3aliy.

N3yuenne KuUBBIX cucTeM. MeTonsl Ouojorndeckod Haykud. HaOmronmenue, wu3MepeHue,
JKCIIEPUMEHT, CHCTeMaTh3auus, MeraaHaiu3. [IoHsTHE O 3aBUCHMOM M HE3aBUCHMOM IEPEMEHHOM.
[InanupoBanue oskcrepuMenTta. IloctaHoBka u mnpoBepka runore3. HyneBas rumnotesa. [lonstue
BBIOOpKH U e€ jJocToBepHOCTb. Pa3bpoc B Ouosornyeckux JaHHBIX. OIleHKa JOCTOBEPHOCTU
MOJIYYEHHBIX  pe3yabTaroB. IIpuumHBl  UCKakeHUsI  pe3ynbTaTOB  dKcrepuMeHTta.  [loHsAtue
CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKH KU3HW», «buonornueckue cucreMmbl», «CBoiicTBa
KUBOW Marepum», «YpOBHHM OpPraHu3aluu KMBOU MpUpPOIb», «CTpOCHHE KUBOTHOM KIETKW», « TKaHU
KUBOTHBIX», «CHCTEMBbI OPraHOB

YeloBeYEeCKoro opranmsma», «buoreonenos», «buocdepa», «MeToapl HUIydyeHUS KUBOU
MIPUPOJIBI».

O6opynoBanue: nabopaTopHoe OOOpYyIOBaHUE Ml TMPOBEACHUS HAOIIOACHUN, H3MEpPEHUH,
9KCIEPUMEHTOB.

IIpakTnueckas padora «/crnonp3oBaHUE Pa3IMUHBIX METOIOB IIPU U3YYEHUH KUBBIX CUCTEM).

Tema 3. Xumuueckuii cOCTaB U CTPOEHHUE KICTKH
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Krnetka — cTpykTypHO-GYHKIIMOHATBHAS €IMHHIIA KUBOTO. VICTOPUS OTKPBITUS KICTKH. PaboThI
P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Ilneiinen, P. Bupxos). OcHOBHbIE
IIOJIOKEHUS COBPEMEHHOM KJIETOYHOM TEOPHUHU.

MeTo 16l MOJIEKYASIPHON U KJIIETOYHOUM OMOJIOTHH: MUKPOCKOTIHS, XpoMaTorpadus, snekrpodopes,
METOJI MEUEHBIX aTOMOB, nuddepeHnranTbpHOoe IEeHTPU(DYTUPOBAHNUE, KYJIBTHUBHUPOBAHUE KIIETOK.
H3yuenue ¢uxcupoannvlx Kiemox. IIEKTPOHHAS MHKpPOCKOnus. KougoranvHas MUKpOCKOnus.
Bumanvnoe (npusicusnennoe) uzyuenue kiemox.

JdeMoHcTpanuu

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. lllneinen, P. Bupxos, K. M. bap.

Tabmuuer u cxembl: «CBETOBOM MHUKPOCKOTI», « DNEKTPOHHBIA MHKPOCKOI, «VIcTopHs pa3BUTHS
METOJIOB MUKPOCKOTIUI.

O6GopynoBaHue: CBETOBOM MHKPOCKOI, MHUKpOTPENapaTbl pPacTUTEIbHBIX, J>KUBOTHBIX U
OaKTEepHAIBHBIX KIETOK.

IIpakTnueckas padora «V3ydyeHne MeETOJOB KIETOYHOM Ouonoruu (Xpomarorpadus,
anektpodopes, nuddepennunanbHoe neHTpudyruposanue, [T1IP)».

XUMUYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHThI. Boma u €€ poJib Kak
pacTBOPUTEINsI, peareHTa, y4acTHE B CTPYKTYPUPOBAHWU KIETKH, TEIUIOPETYIsanud. MuHepaTbHbIe
BEIIIECTBA KJIETKH, UX OMOJIOTHYECKast poJib. PO KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKU. buosiornyeckune nosmmepsl. benkn. AMUHOKHACIOTHBINA COCTaB
oenkoB. CTpyKTypsI OeKOBOM MoJieKylbl. [lepBuyHas cTpykTypa Oenka, menTuaHas cBsi3b. Bropuynas,
TpeTU4Hasi, 4eTBepTHuUHas CTPYyKTyphl. JleHatypamus. CpoiictBa OenkoB. Knaccuduxarus Oenkos.
buonornueckue dhyHKImn 6enKoB. [Ipuonsi.

VYrneBoapl. MoHOcCaxapuabl, auUcCaxapuibl, OJUTOCAaxapuibl W moducaxapuapl. OOmui 1miaH
CTpOEHUS U (PU3NKO-XMMHUYECKHE CBOMCTBA YIiieBoA0B. bruonornueckue GyHKIMH YIIIEBOOB.

Jlumuget. 'uapodunbHO-THAPOGOOHBIE cBoMcTBa. Knaccudukanus mummumos. Tpuriuiepusi,
dbochomunuapl, BockHM, crepounabl. buosormueckwe ¢yHkiuu aunugoB. OOmme  cBOMCTBA
OMOJIOTMYECKUX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, MOTYIPOHUIIAEMOCTb.

Hyxneunossie kucinotel. JJHK u PHK. Ctpoenue nyknenHoBbix kucinoT. Hykineoruapl. [Tpuniumn
komruieMeHTapHocTH. [IpaBuno Yapradda. Ctpykrypa JJHK — nBoitHas cnupaiib. MecToHaxoXIeHUE U
ounonornueckue ¢pynkiuu JJHK. Bugst PHK. ®ynkiuun PHK B knetke.

Crpoenune Monekynbl AT®. Makpospruueckue cBsa3u B Mojekyne AT®. buosorudeckue
¢byakuun  AT®. BoccraHoBieHHbIE — MEPEHOCYMKH, HMX  (QyHKUMH B KieTke. JIpyeue
nykneosuompugocghamor (HT®D). CexBenupoBanue JHK. Memoowv: eenomuku, mparckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHas Ouosorusi: OuoxuMuyeckue u OuOPU3NYECKHE HCCIEOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOM CTPYKTYPBI OMOMOIEKYI. Modenupogarue cmpykmypsl u (pyHKyuil OUOMONEKY U UX
Komniexkcos. KomnvromepHvill Ou3aiin u OpeaHuyecKuli cuHme3 OUOMONEKYl U UX HenpupoOoHbIX
aHanozos.

demoncrpanun [loprpetsi: JI. [lonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, .
Courep, C. IIpy3unep.

Juarpammsl: «Pacripenenenne XUMHUECKUX 3JIEMEHTOB B HEXHUBOM Npupoje», «Pacnpenenenue
XUMUYECKUX HJIEMEHTOB B )KMBOU MPUPOIE».
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Tabmuuer u cxemsl: «lleproguueckast TabIUIA XUMUYECKUX AIIEMEHTOBY», «CTpOeHHE MOJIEKYIIbI
BOJIbI», «BemiecTBa B cocTtaBe Opranu3MoBy», «CTpoeHHe MOJEKYJbl Oenkay, «CTpYKTypbl O€IKOBOH
MoOJIEKyNbl», «CTpoeHHE MOJIEKYNl YriaeBoaoB», «CTpoeHune MoJieKysl JaunuaoB», «HykienHoBble
KUCIOTh», «CTpoeHue MoseKyinsl ATD».

O6opynoBanue: XUMUYECKas MOCyAa U 000pyI0BaHUE.

JladopaTopHas padora «O0Hapyx)eHHUe OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIUN».

JlabopaTopnass pabGora «lccienoBaHue HYKIEHMHOBBIX KHCIOT, BBIAEICHHBIX W3 KIETOK
Pa3IUYHbIX OPraHU3MOBY.

Tema 4./ Ku3HuaesITeJIbHOCTh KJIETKH

Tunsl kneTok: dsykapuoTHdeckas U HpokapuoTuueckas. CTpyKTypHO-(PYHKIHMOHAJIbHbBIE
00pa3oBaHUs KJIETKHU.

Crpoenue mnpokapuotuyeckoil kietku. Kierounas crtenHka Oakrtepuit u apxedl. OcobGeHHOCTH
CTPOEHHS TeTepoTpO(HON M aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MEeCTO M POjb MPOKAPHOT B
OMoLeHO3aX.

Crpoenve u (yHKIIMOHMpPOBaHHE »JyKapUOTHUECKOM kieTku. Ilnasmaruueckas wmemOpaHa
(rurazmanemma). CTpyKkTypa Miia3MaTH4ecko MeMOpanbl. TpaHCTIOPT BEIIECTB Yepe3 IIIa3MaTHIEeCKYHO
MeMOpaHny: maccuBHbIN (Iuddysus, obneruénnas nud¢ys3us), aKTUBHBIA (IEPBUYHBIA U BTOPUYHBIN
akTUBHbIN TpaHcnopT). Ilomynponunaemocts wMemOpanbl. Pabora HaTpuii-kaaueBoro Hacoca.
DOHJOUMTO3: MUHOLMTO3, ¢aronuTto3. Ok3onuTo3. Kierounas crenka. CTpykTypa ¥ (QYHKIHMH
KJIETOYHOM CTEHKU pacTeHUi, rpuoOoB.

Hurommazma. I{uto3zoms. Llutockener. JIBwkeHnue mmTomiIazMel. OpraHouabsl  KIETKH.
OnHomeMOpaHHBIE OpraHoMIbl KIETKH: sHaomiasMmarudeckas cerb (DIIC), ammapar ['ombmxw,
JIU30COMBI, UX CTpOoeHHE U (YHKIHMH. B3auMocBsa3b 0HOMEMOpaHHBIX OpPraHouI0B KiIeTKu. CTpoeHue
TPaHYJSIPHOTO peTHKyayma. Mexanusm unanpasnenus oenxos ¢ IIIC. CUHTE3 pacTBOPUMBIX OEIKOB.
Cunte3 KiIeTouHbIX MemOpaH. [mamkuii (arpaHyfaspHBIN) DHAOIIIA3MATHYECKUN  PETUKYITYM.
CekperopHass ¢yHkius anmapara [onpmku. Moouguxayus 6eakos 6 annapame 1 oavoxcu.
Copmuposka benxkos ¢ annapame I onv0ocu. TpaHCIIOPT BEIIECTB B KieTKe. Bakyosn pacTUTENbHBIX
kietok. Kierounsiid cok. Typrop.

[lonmyaBTOHOMHBIE ~ OpraHOWIBl  KJIETKU:  MHUTOXOHAPUH, IUIACTHABL  [Ipoucxoswcoenue
mumoxonopuii u naacmuo. Cumouoeenes (K.C. Mepeackosckuii, JI. Mapeynuc). CtpoeHue u GyHKIIUN
MUTOXOHAPUN M minacTuia. [lepBuuHble, BTOPUYHBICE W CIIOXKHbBIE IUIACTUIBI (DOTOCHHTE3UPYIOLIUX
9yKapuoT. XIOPOIIACTHI, XPOMOILIACTHI, ICHKOTIIACTHI BBICIIUX PACTCHHIA.

Hemem6pannbie opranouisl kieTku CtpoeHue u GyHKIMH HEMEMOpPaHHBIX OPraHOUIO0B KJIIETKH.
PuGocomsl. Ilpomescymounvie uramenmor. MukpoduiaMeHThl. AKmMuHosvie MUKpoguiameHmuol.
MpliieyHble KIETKU. AKMUHOBble KOMNOHEHMbl HeMbluleuHblX kiemox. Mukporpyoouku. Kierounsrit
ueHtp. CTtpoeHue W JBUKEHHE KTYTUKOB U PECHUYEK. MUKpPOTPpYOOUKH HUTOIUIa3Mbl. LleHTpHoIb.
benku, accoyuuposannvie c mukpoghunamenmamu u muxpompybouxamu. MomopHule benxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapHoIia3Ma, SAPBIIKH, UX CTpoeHHe U GYHKUUU. SaepHbIii
6enmkoBbIi MaTpukc. [IpocTpaHCTBEHHOE PacTONOKEHHE XPOMOCOM B HHTEep(ha3HOM sAape. Dyxpomamun
u eemepoxpomamun. benku XxpoMatuHa — TUCTOHBL. JJuHamuka sadeproti 00010uKku 8 mumose. SoepHulii
Mpancnopm.

Knerounsie BimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK SYKApUOT (PacTUTEIBHOU,
KUBOTHOM, TpUOHOIN).
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JdeMoHcTpanuu

[optpets: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpOEHUE IYKAPHOTHYECKOW KIETKH», «CTpOeHHE >KUBOTHOHM KIETKHY,
«CTpoeHMe  pacTUTENbHOW  KiIEeTKW», «CTpoeHMe  MUTOXOHIpuw», «Aapo»,  «CrpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

AccuMmwiALMS U JIUCCUMWISILIMS — JIB€ CTOPOHbI Merabonu3Mma. Tumbl oOMeHa BELIECTB:
aBTOTPOGHBIA M TEeTepOTPO]HBIA. YyacThe KHCIOpoJa B OOMEHHBIX IpOLEccax. DHEPreTHYECKOe
obecrieuenne kietku: mnpeBpamieane AT® B oOMeHHBIX mporeccax. DepMEHTATHBHBI XapakTep
peakuuii KjIeToyHoro merabonm3ama. DepMeHThl, MX CTPOCHHE, CBOMCTBA M MEXAHU3M JICHCTBHUSL.
KodepmenTsl. OTimunst GepMEHTOB OT HEOPraHUYECKUX KaTalnu3aTopoB. benku-akTHBAaTOPHI U OeNKH-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX PEAKLUN OT Pa3IMYHBIX (PaKTOPOB.

[lepBUUHBII CHHTE3 OpPraHWYECKUX BEHIECTB B KieTke. DPoTocuHTE3. AHOKCUCeHHblU U
oxcuzenHvlll pomocunmes y daxkmeputi. Ceemocoouparowjue nuemenmsl U NUSMEHMbl PeAKYUOHHO20
yeumpa. Ponb xmoporactoB B mnpoiiecce poTocunte3a. CpeToBas U TeMHOBas (a3pl. Pomoovixauue,
C3., C4- u CAM-munvr hpomocunmesa. IIponyKTHBHOCTH (hOTOCHHTE3a. BiMsiHUEe pa3smuvHbIX (GaKTOPOB
Ha CKOPOCTh (pOoTOCHHTE3a. 3HaUYEeHHE (POTOCUHTE3A.

XemocuHre3. Pa3HooOpa3ue OpraHn3MOB-XEeMOCHHTETHKOB: HUTPUPHUIHUpYIOIIUE OaKTepuu,
xKene300aKkTepuu, cepoOaKTepuu, BOJIOPOAHbIE OaKTepUH. 3HAaUEHHE XeMOCUHTE3a.

AnaspoOHble opranuzMbl. Bunel Opokenus. [IponykTsl OpoKeHHS M HUX UCIHOJIb30BaHUE
4eJ0BEeKOM. AHa3pOOHBIE MUKPOOPTraHU3MbI KaK 00BEKThl OMOTEXHOJIOTHHN U BO30YIUTENN O0JIe3HEH.

AspoOHBIE OpraHU3MBbI. DTaIlbl SHEpPTeTHUecKoro oomena. [loaroToBuTenbHBIN dTan. [ TUKOIN3 —
OECKHUCIOPOHOE PACUIEIUIEHHE TIIOKO3bI.

buonorudeckoe okucieHue, UM KIETOYHOE JIbIXaHHe.

Pone  MuTOXOHApPWE B mporieccax OMOJOTHYECKOro  OKWcCHeHWs. [lukiamdeckue peakiuu.
OxucnurensHoe (GochopuaupoBaHue. IHepeus memopannoz2o epaouenma npomonos. Cunmes ATD:
paboma npomounrnoi AT®-cunmaszvl. llpenmymiecTBa a’poOHOrO MyTH OOMEHA BEIIECTB IEpe
aHa’pOoOHBIM. D(PPEKTUBHOCTD SHEPTETHIECKOTO OOMEHa.

Peakuuu matpuunoro cunresa. [IpuHIMN KOMIJIEMEHTAPHOCTH B PEaKLUAX MATPUYHOTO CUHTE3A.
Peanuzamus HacnenactBeHHod uH(opmanuu. ['eHeTHYecKuil KO, €ro cBOWCTBa. TpaHCKPHUMIMS —
Matpuunblii cunte3 PHK. [IpuHUMOBI TpaHCKPUMOIMH: KOMILUIEMEHTAPHOCTb, AHTHIAPAJLIEIbHOCTD,
acumMmeTpuuHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemxke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranel. Yyactue tpancnoptHbix PHK B OGuocunTeze Oenka. YcioBus
o6uocunTesa 6enka. KogupoBanue aMuHOKUCIOT. Pons pubocom B 6uocuHTe3e Oenka.

Cospemennvie npeocmasneHusi o cmpoeHuu 2enog. OpraHuzanusi T€HOMa Yy MPOKapuoT H
9yKapuoT. Perynsuus akTUBHOCTH TeHOB y mpokapuotT. ['mmorteza omepona (P. XKakoO, XK. Mano).
MonexynapHuvle mMexanusmvl dKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 peeynayuu pabomoi
2enog. Perynsius oOMEHHBIX MpoIleccoB B KieTke. KieTouyHslit romeocTas.

Bupycsl — HekneTouyHble (GOpPMbI KHU3HU M OOiAMraTHble mapasuTbl. CTpoeHHE MPOCTBIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, Oakrepuodaro. Kuszuennviti yukn /JHK-codepocawux eupycos,
PHK-cooepoicawux eupycos, baxmepuoghazos. Obpamuas mpaHcKkpunyus, pegepmasa, unmezpasd.
Bupycuble 3a0oneBaHust dyenoBeka, >XMBOTHbIX, pacteHuil. CIINJ], COVID-19, conuansHble "
MEAULUHCKUE MPOOIIEMBI.
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Buoungopmamuxa: unmeepayus u ananuz oonvuux maccusos («bigdata») cmpyxmypuwix
buonocuueckux oaunvix. Hamomexuonocuu 6 ouonocuu u meouyuue. Ilpoepammupyemvie @yuxyuu
benxos. Cnocobvl docmasKu iekapcms.

Knerounsrii muki, ero mepuoasl u peryiasnus. Marepdaza u Muto3. OcoOEHHOCTH MPOIECCOB,
nporekaromux B wmHTepdasze. [loaroroBka  kimeTkn K JeneHuto.  [IpecHHTeTHYeCKHid
(MOCTMUTOTUYECKHUI), CHUHTETHMUECKUH UM  IMOCTCUHTETUYECKMH (IPEMUTOTHYECKUN) IEPHOJbI
uHTEep(ha3bl.

Martpuunsiidi cunte3 JJHK — permukanus. [Ipuanuner perumkanun JJHK: xomruiemeHnTapHOCTS,
ITIOJIYKOHCEPBATUBHBIM CUHTE3, aHTHNApauieabHOCTh. Mexanusm perumkanun JHK. Xpomocomsr.
Crpoenue xpomocom. Temomepsl u TenoMepaza. XpOMOCOMHBIM HAOOp KIETKHM — KapHOTHIL.
JIuTnIouTHBIN U TaryIonIHBIN Ha0opBl XpoMocoM. ["'omosioruuHbie XpOMOCOMEIL. [10JI0BBIE XPOMOCOMBI.

Henenue xietku — MuTo3. CTaguu MUTO3a U MPOUCXOJAIIME B HUX MHpOIECcChl. THUIBI MUTO3A.
Kaprokunes n nutokuses. bruogornyeckoe 3HaueHUE MUTO3a.

Perymsiius MmutoTudeckoro nukia kietku. [lporpammupyemast kiierounas rudesb — anomnTos.

Knerounoe sapo, XpoMOCOMBI, (QYHKLUHMOHaNbHas TeHOMHKA. Mexanusmel npoaugepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemokx. «Llugpposas wnemka» — Ououngopmamuieckue
Mooenu hYHKYUOHUPOBAHUSL KILeMKU.

Tema 5. Pa3MmHoO:KeHMe ¥ pa3BUTHE OPTAHU3MOB

dopMbl pa3MHOKEHHUSI OpPraHU3MOB: Oecrojioe (BKIIOUYas BEreTaTUBHOE) W TMOJIOBOE. Buipl
0€ecI0J10ro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYIALUS, (pparMeHTalus, KJIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. [lonmoBeie KiIeTKH, wiu rameThl. Meiio3. Ctaguu Mmeiiosa. IloBenenue
xpoMmocoM B Meio3e. KpoccunroBep. buosorndeckuid cMbICI MeH03a U MOJIOBOTO mpoliiecca. Meno3 u
€ro MeCTO B )KU3HEHHOM LIMKJIE OPTaHN3MOB.

[Ipen3aponpiieBoe pazputue. ['amerorene3 y >kuBOTHBIX. [lojoBwie xene3pl. OOpa3zoBaHue U
pa3BUTHE NOJIOBBIX KJIETOK. CniepmaTorenes u ooreHes. CTpOE€HHE MOJIOBBIX KIETOK.

OmnonoTBopeHre W 3MOpPHOHAIBHOE pPa3BUTHE JKUBOTHBIX. CrocoObI  OIJIOJOTBOPEHHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHbIil nepuon. [Ipsmoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€CrIO3BOHOYHBIX U MO3BOHOYHBIX )KMBOTHBIX. bronoruueckoe 3HaYeHHE
MPSIMOTO U HENPSIMOTO Pa3BUTHUA, UX PACIPOCTPaHEHUE B mpupoje. Tumsl pocta KUBOTHEIX. DakTOpPHI
pPEryNlMM POCTa KUBOTHBIX M yesoBeka. CTaauu MOCTIMOPUOHAIBHOTO PAa3BUTHS Yy KUBOTHBIX U
yenoBeka. [lepuoabl onTorenesa yenoBeka. CTapeHue u CMEpTh Kak OMOJIOTHYECKHUE MTPOLIECCHI.

Pa3smHokenne u pasButue pacreHuil. I'amerodut m cnopodut. Meiio3 B KU3HEHHOM IIHKIIE
pactenuii. OOpa3oBaHue crnop B mpoliecce Meio3a. ['amerorenes y pacteHuil. OriogoTBOpeHHE U
pa3BUTHE PACTUTEIBHBIX OpraHu3MOB. JIBOilHOE OIUIOAOTBOPEHUE Yy LIBETKOBBIX  PAacTEHUM.
O6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl PETYIISILIMM OHTOI'€HE3a Y PACTEHUHN U )KUBOTHBIX.

JdeMoHcTpanuu

[Hoptpersr: C. I'. Hapamun, X. [IInemas.

Tabmuier u  cxembl: «BereratuBHOE pasMHOXkeHUE», «THUMBI Oecrmonoro pa3MHOKEHUS»,
«Pa3MHOXeHHE XJIaMUJIOMOHANb, «Pa3MHOXkeHUEe 3BrieHbl», «Pa3MHOXeHHe ruapb», «Menos»,
«XpoMocombly, «I'aMmerorenes», «CTpoeHUE SIMIIEKIETKU U CIiepMaTo3ouaay, «OCHOBHbBIE CTaauu
oHTOreHe3a», «lIpsmoe u Hempsmoe paszButue», «Pa3zBuTHe Malckoro xyka», «Pa3Burue capanum»,
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«Pa3Butne nArymxu», «JlBoilHOE OIJIOJOTBOPEHHME Yy LIBETKOBBIX pacTeHMiD», «CTpoeHue ceMsH
OJIHOJIOJIBHBIX U JIBYIOJIBHBIX PACTEHUN», «JKU3HEHHBIN LMK MOPCKOM KamyCThl», «JKM3HEHHBIN LIUKII
MXa», «JKM3HEHHBIA LIUKJI NAOPOTHUKA», < KM3HEHHBIN [IUKII COCHBDY.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpONpEnaparbl SHIEKIETOK M  CIHEpMaTO30HJIOB,
Mozenb «L{uKi1 pasBUTHUS JIATYLHIKIY.

JladopaTopHas padora «CTpoeHHEe OpraHOB Pa3MHOKEHUS BBICIINX PACTCHUI.

Tema 6. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U U3MEHYHBOCTH OPraHU3MOB

HcTopust cTaHOBJICHHS W Pa3BUTHUS TEHETHKH Kak Hayku. Paboter I. Mennens, I'. ne @pusa, T.
Moprana. Ponp oTeuecTBeHHBIX y4€HBIX B pa3BuTuu reHeruku. Padotsr H. K. Kosbuosa, H. U.
BasuioBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecoscxkoro.

OCHOBHbBIE T€HETHUYECKHE MOHATUS U CUMBOJIBL. [ OMOJIOrHYHbBIE XPOMOCOMBI, aJUI€IbHBIE T'E€HBI,
albTepHATUBHbIE IPU3HAKK, JOMMHAHTHBIA M PELECCUBHBIM INPU3HAK, TOMO3UIOTa, TIETEPO3UTOTA,
YuCTasl JIMHUS, THOpUIBL, TeHOTUr, ¢eHoTun. OCHOBHBIE METOIbl TEHETHKU: THOPHUIO0JIOTHUUECKHM,
LATOJIOTUYECKHAN, MOJIEKYJIIPHO-TEHETHYECKU.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konxsos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®ununmyenko, H. B. Tumodeer-Peconckmii.

Tabmuis! u cxembl: «MeTobl TeHETUKIY, «CXeMbl CKpEIIMBaHUS.

JladopaTopHas padora «/Ipo3odmia kak 00bEeKT FTeHeTUYECKUX HCCIICTOBAHUI.

Monorubpuanoe ckperniuBanue. [lepBeiil 3akoH MeHzens — 3aKOH eAuHOo00pa3us THOPUIOB MEPBOTO
nokoJsieHus. [IpaBuno nomuHupoBanusi. BTopoil 3akoH MeHzaens — 3aKOH pacHIeIyICHUs] MPU3HAKOB.
[uTonornyeckue OCHOBBI MOHOTMOPUAHOTO CKpelnBaHus. [ umoTe3a 4ucTOThH raMer.

AHanu3zupyroiiee ckpeniuBanue. I[IpoMexxyTouHblii XapakTep HaclenoBaHus. Pacuiennenue
MPU3HAKOB IIPU HEMOJHOM JOMUHHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpertuil 3akoH MeHens — 3aKOH HE3aBUCHUMOTO HacCjeIOBaHUS
npu3HakoB. LluTonoruyeckre OCHOBBI TUTMOPUAHOTO CKPEIIMBAHUS.

CuermieHHOE HaclieoBaHue npu3HakoB. Pabotel T. Moprana. CrienieHHOe HacIeI0BaHUE TEHOB,
HapyIIeHHUE CUEIUICHUS MEX 1y reHaMu. XpOMOCOMHAs TEOPUs HACIEICTBEHHOCTH.

l'enetuka mnona. XpPOMOCOMHBIN MEXaHHM3M ONpENENieHUs TMoJia. AYTOCOMBI U TOJIOBbBIE
XpOMOCOMBI. ['OMOraMeTHbII U reTeporaMeTHbIN Moj. ['eHeTHuueckas CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HaKoB, CHEIUICHHBIX C TIOJIOM.

l'enotun kak wenocTHas cuctema. IlneoTporusi — MHOXXECTBEHHOE JICWCTBHME TeEHA.
MHoxecTBeHHBIN anenu3M. B3anMopeilicTBue HeaienbHBIX T'eHOB. KoMIieMeHTapHOCTh. DnmcTas.
ITonumepus.

I'eneTnyeckuit KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U YEJIOBEKA, a TAaKKe (PU3NOJIOTUUECKUX
MPOLIECCOB, TOBEACHHUS U KOTHUTUBHBIX (QyHKIUH. [eHeTnueckne MexaHU3MbI CHUMOHOTEHe3a,
MEXaHU3MBbI B3aMMOJICHCTBUS «XO3IUH — Mapa3uT» U «XO3SIMH — MUKpOOHOMY». ['eHeTHYecKre acreKThl
KOHTPOJISI 1 U3MEHEHUS HACJIEICTBEHHOW MH(OPMAIIMK B IOKOJIEHUSIX KIETOK M OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopras.
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Tabmuuer u cxemsl: «llepBblii U BTOpoi 3akoHB Menpaens», «Tperuit 3akoH MeHpensy,
«AHanu3upymoiee ckpemuBanue», «Hemomnoe pomMunupoBanue», «CIEIUICHHOE Hacle0BaHUE
MpU3HAKOB y Apo3o¢uibl»y, «l'eHetnka monay, «Kapuotun uenosekay, «Kapuortun npo3oduib»,
«Kapuotun ntune», «MHOXKECTBEHHBIN alIen3M», «B3anmMoaencTBue reHoBy.

OGopynoBaHue: MoOJEIb JUIS JEMOHCTPAllMM 33aKOHOB €IUHOO0Opasus THOPHUIOB IEpPBOTO
MOKOJICHUSI W PAcUICIUIEHUs [PU3HAKOB, MOJEIb JUIsl JIEMOHCTPAallMM 3aKOHAa HE3aBUCHUMOIO
HACJIEIOBAaHUs NPU3HAKOB, MOJENb ISl JIEMOHCTPALMU CLEMJIEHHOTO HACIEAOBaHMS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTpenapar: «J[po3odumay.

B3aumoelicTBue reHoTuma u cpeasl npu GopmMupoBaHuu heHoTumna. MI3MeHIHMBOCTh MPU3HAKOB.
KauecTBeHHBIE ¥  KOJIMYECTBEHHbIC TMPU3HAKK. BUIBI HW3MEHYMBOCTU: HEHACIEACTBEHHAs U
HACJIC/ICTBEHHAS.

MoaudukanronHas W3MEHUYMBOCTb. Ponb cpenbl B (opmupoBaHuu  MOAMGPUKAIMOHHON
n3MeHunBoctTd. Hopma peaknum mnpusHaka. Bapuanuonsblil psa M BapuanvoHHas kpuas (B.
Noranncen). CpoiicTBa MoAM(UKAIIMOHHON H3MEHYMBOCTH.

l'enotunuueckass  u3MeHUYMBOCTh. CBOMCTBA  TEHOTUIIMYECKOW  HM3MEHYMBOCTH.  Bumsl
TEHOTHUITUYECKON M3MEHYNBOCTH: KOMOWHATHBHAS, MyTaIl[MOHHASI.

KomOunatiBHAsT W3MEHYMBOCTh. MeWO3 H TOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTH. Polhb KOMOWHATHBHOW W3MEHUYMBOCTH B CO3JaHUU TEHETHYECKOTO Pa3HOOOpa3us B
npejenax OJHOrO BUA.

MyTanroHHas I3MEHYMBOCTh. BHUIbI MyTallMii: TeHHBIE, XPOMOCOMHbBIE, TeHOMHBIE. CTIOHTaHHBIE
Y WHIYIIMPOBAHHBIC MyTallMH. SIepHbIe U IUTOIUIa3MaTH4eckue Myranui. CoMaTHYeCKUe U TIOJIOBbIE
MyTtaiuu. IIpyuuMHBl BO3HMKHOBEHUs MyTauvil. MyTareHsl W HMX BIUSHHE Ha OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TpoIlecca. 3aKOH TOMOJIOTMYECKHX PSAJ0B B HACJIEACTBEHHOM
m3menunBocT (H.W. BaBunos). BHesgepHas n3MeHYUBOCTh U HACJIEICTBEHHOCTb.

Onucenemuka u 3SNULEHOMUKA, pONb  INUSEHEMUYECKUX (DAKmopos 6 HACIe008aHUU U
U3BMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpauuu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. U. BaBuios.

Tabmuet u  cxembl: «Bungel  u3MeHuuBocTH», «MoauduKalMOHHAsS U3MEHYUBOCTDHY,
«KoMOuHaTHBHAs HU3MEHUHUBOCTHY, «Meito3», «OmnonoTBopenuey, «I' enernyeckue 3a001eBaHUs
yernoBekay, «Buasl myraruin.

O6opynoBanue: )XKUBbIE U TepOapHbIE IK3EMILISPbl KOMHATHBIX pacTeHUl, pucyHku (dotorpadun)
KUBOTHBIX C Pa3JIMYHBIMUA BUIAMH U3MEHYUBOCTH.

Kapuotun uvenoBeka. MexayHapoJHas ImporpamMma HCCIEIOBaHUsS T'€HOMa 4YesloBeka. MeTonbl
W3YYEHUS TeHETUKH 4YeJIOBEeKa: MeHEeaOTHYEeCKHM, OJM3HEOBBIN, IMTOTEHETHUYECKUN, MOMYISIIMOHHO-
CTATUCTUYECKUI, MOJIEKYJIAPHO-TeHEeTHUeCKUu. COBpEMEHHOE ONpEIeJICHUE FEHOTHUIA: TOJITHOTEHOMHOE
CEKBEHUPOBAHUE, TI'C€HOTHUIHpPOBAaHME, B TOM uucie ¢ nomombto [II[P-ananuza. HacnenctBennsie
3a00yieBaHMs 4YelOBeKa. [ eHHbIE W XPOMOCOMHBIE OOJE3HU 4YeloBeKa. boye3HH C HaciaelICTBEHHOM
MPEAPACIIONIOKEHHOCThIO. 3HAUEHWE MEAMIIMHCKOM TE€HETUKM B MPEJOTBPAILCHUH U JIEYCHUH
TeHeTUYECKUX 3a00JIeBaHUi YenoBeka. MeauKo-TeHeTHYecKkoe KOHCYIbTupoBanue. CTBOJIOBBIE KIETKH.
[ToHsiTHE «TE€HETHYECKOTo Tpy3a». DTHYECKHE ACMEeKThl HCCIEJI0BAHUN B 0OIACTH PEAaKTHUPOBAHUS
T€HOMA M CTBOJIOBBIX KIIETOK.
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I'enetnueckue (PakTOpbl TOBBIIEHHON UYYBCTBUTEIBHOCTH 4eJOBEKa K (U3NYECKOMY U
XMUMHMUYECKOMY 3arpsi3HEHUIO OKpyXkaroleil cpeapl. ['eHeTnueckas mpenpacroiokKeHHOCTh YelOBeKa K
IIATOJIOTUSIM.

JdeMoHcTpanuu

Tabmumer u  cxembl: «Kapuotwm denoBeka», «MeToAbl H3y4eHUS TEHETHKH YEIOBEKa,
«['enernueckue 3a00J€BaHUs YETOBEKA.

Tema 7. Cesiekuusi OpraHu3MoB

JlomecTuKkanus U cenekuus. 3apoKJIeHUE celeKIMU 1 goMectukanuu. Yuenue H. . BaBunosa o
[lenTpax NpoucxoxkaAeHUs U MHOT000pa3us KyJIbTYPHBIX pacTeHUIl. PoJib cenekiuu B CO3AaHUU COPTOB
pacteHuii ¥ moOpoJ KHUBOTHBIX. CopT, Mmopoaa, IwWTaMM. 3aKOH TOMOJIOTMUECKHUX PpSJIOB B
HacnencTBeHHoM n3menunBocty H. M. BaBuiosa, ero 3HaueHue A CeeKIMOHHON paboThl.

MeTobl ceneKIMOHHON paboThl. MIcKycCTBEHHBIH OTOOP: MacCOBBIN U MHIMBUAYAJIbHBIN. DTambl
KOMOMHAIIMOHHOM cenekuuu. HMcnbiTanue npousBoauTened mo mnotoMcTBy. OTOOp MO TEHOTHUIY C
MTOMOIIBIO OLIEHKH (PEHOTHIIA IOTOMCTBA U OTOOP 1O TEHOTHIY ¢ romolsko aHanusa JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHON paboThl. PajiuanMoOHHBI U XUMUYECKUN
MyTareHe3 Kak UCTOYHHUK MYTallUi Y KyJIbTYpHBIX (POPM OpraHU3MOB.

Hcnonb30BaHNEe TEHOMHOTO pEAaKTUpPOBaHUS M MeTo/0B pekoMOMHaHTHbIX JIHK i momydenus
MCXOJHOTO MaTepHaa Jjs CeJeKLUH.

[Tonyuenue nonumionoB. BHyrpuBnaoBas rudpuansanus. bauzkopoacTBEHHOE CKpelluBaHue,
win uHOpumuHT. HepojicTBeHHOE cKpeniuBaHUe, WM ayrOpuauHr. ['erepo3nc W ero NpUYMHBIL.
Hcnons3oBanme rerepo3uca B ceneknuu. OtganénHas tubpuamsamus. [Ipeomonenue Oecriiomus
MEXBUJOBBIX THOPUIOB. JIOCTHXKEHUS CENEKIINN PACTEHUN U )KUBOTHBIX. «3e1EHAs pesontoyusy.

CoxpaHeHHe U U3y4EHUE N€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHHM U UX JUKHUX POJAUYEH
JUIS CO3/IaHUsl HOBBIX COPTOB U TMOPUIOB CENbCKOXO3SIMICTBEHHBIX KYJABTYp. M3yueHue, coxpanenue u
ynpasiexue 2eHemudyecKUMU pecypcamu CenbCKOX03AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHbBIX 8 YElsiX
VAVYULEHUST CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUC/le C NPUMeHeHUeM
COBPEMEHHBIX MEeMOO08 HAYYHbIX UCCIe008AHUL, NEPed08blX UOell U NePCREeKMUBHBIX MEXHOL02ULL.

JdemoHcTpauuu

[Toptpers: H. W. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, Il. II. Jlykpsinenko, b. JI.
Acraypos, H. bopinoyr, /I. K. benses.

Tabmuis! u cxembl: «LleHTPBI MPOUCXOKICHHSI 1 MHOT0O00pa3us KyIbTYPHBIX pacTeHHI», «3aKoH
FOMOJIOTUYECKUX PSAJOB B HACJIEICTBEHHOM HW3MEHUYMBOCTWY», «Meroapl cenekuum», «OtnanéHHas
rubpuanzanusy, «MyrtareHesy.

JOkcekypeusi «OCHOBHBIE METOIObl M JOCTHIKEHMSI CEJNEKIMH pPACTeHUW M IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOHCIBITATENIbHBIM YY4acTOK, B  TEIIUYHOE
XO035ICTBO, B 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

OOBbeKThl, HCIONb3yeMble B OHMOTEXHOJOTHMH, — KIETOYHbIE U TKAaHEBBIE KYIbTYpHI,
MUKPOOPIraHU3MBbl, UX XapaKTepUCTHKa. TpaaulnoHHas OMOTEXHOJOTHA: XjeOonedyeHue, MOoTydeHue
KHCIIOMOJIOYHBIX IPOJYKTOB, BHUHOJIETIHE. Muxkpobuonorndeckuit CHUHTE3. OOBeKTHI
MUKPOOHOJIOTHYECKUX TeXHOIOTHi. [Ipon3BoacTBO Oenka, aMMHOKUCIIOT U BUTAMUHOB.

Knerounass umxeHepus. MeToabl KynbTyphl KJIETOK W TKaHEW pacTeHH M KUBOTHBIX. KpnobOaHku.
Comarnyeckas ruOpuau3alys U cOMaTHYeCKui sMOpuorenes. Mcnoab30BaHNue ralionIOB B CENICKIUH
pacrenuil. [lonyuenue MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHbIX U
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NOJIUKNIOHANbHBIX — aumumen 6 Mmeouyure. VICKycCTBEHHOE OIUIOJOTBOpPEHHME. PeKOHCTpyKIus
SULEKIETOK W KIOHUPOBAHME JKUBOTHBIX. MeETOJ TpPAaHCIUIAHTALMK SOEp KIETOK. TexHono2uu
0300pO6NIeHUs,  KYIbMUBUPOBAHUS U  MUKPOKIOHANbHO2O PA3MHOINCEHUS.  CEeNbCKOXO3AUCMBEHHbIX
KyIbmyp.

XpOMOCOMHAsi M TE€HHas WHKEHEepUs. VICKYCCTBEHHBII CHUHTE3 I'€Ha M KOHCTPYMPOBaHUE
pexomOuaanTHeIX JIHK. Coszdanue mpanceennvix opeanuzmos. JIOCTIKEHUS W TEPCIEKTHUBHI
XPOMOCOMHOM U T€HHOI MHKEHEPUU. DKOJIOTMUECKUE U 3TUYECKUE TPOOIeMbl TEHHON UH)KEHEPHH.

Menmunuackue OuotexHonoruu. IloctreHomHas uudposas wegunuHa. [II[P-nmmarnocruka.
MeTaboa0MHBIN aHaIN3, TEHOLUEHTPUYECKUI aHAN3 MPOTEOMa YeJIOBEKa JUIA OLEHKH COCTOSIHUS €ro
310poBhs. Mcmonb30BaHUe CTBOJIOBBIX KIETOK. TaprerHas Ttepamusi paka. 3D-Onowmmxenepus s
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTHH, CO3JaHMs KOMIUIEKCHBIX TKaHEeH
COUETAaHUEM TEXHOJIOTUH TPEXMEPHOro OWONMPUHTUHTa U cKapQoJIUHTa JUIsl pelIeHus 3ajaad
MEPCOHATU3UPOBAHHON MEAUIVHBI.

CozlaHue BEKTOPHBIX BaKIMH C IeJbl0 oOecreuyeHuss KOMOWHHPOBAHHOM 3alllUThl OT
Bo3Oynuteneit OPBU, ycraHoBieHue MOJIEKYISIpHBIX MeXaHU3MOB (yHKunoHupoBanuss PHK-
COJIepKalliuX BUPYCOB, BBI3BIBAIOIINX 0CO0O0 OMAcHbIE 3a00JI€BaHUS YEJIOBEKA U dKUBOTHBIX.

JdeMoHcTpauuu

Tabmuipl 1 cxembl: «/cnonbp3oBaHNE MHKPOOPIaHW3MOB B MPOMBIIIEHHOM IPOU3BOJICTBEY,
«Knerounas nHxeHepus», «I'eHHass HHXXEHEPHSI».

JIKeKkypenst «bHOTEXHONOTUS — BaKHEHINas MPOU3BOJIUTENbHAS CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TPOU3BOACTBO )».

Paznen 4 TEMATUYECKOE IINTAHUPOBAHHME C OINPEAEJTHUEM OCHOBHBIX BU/10B
YUYEBHOW JEATEJbHOCTH

N n/n HaunMeHOBaHue pa3ieioB U TeM Kosan4yecTBo yacoB
NporpamMmal Bcero K/P /P
1 buonorus xak Hayka 2
2 JKuBbIe CHCTEMBI U X U3YUCHUE 1 0.5
3 XHUMHUYECKUH COCTaB U CTPOCHUE KICTKH 8 1
4 JKuzHuesTenbHOCTh KIETKH 6
5 Pa3MHOKeHHE U Pa3BUTHE OPraHU3MOB 5 1 1
5 ['eHeTHKa — HayKa O HACJIEJCTBEHHOCTH U 8 15
HM3MEHUYHMBOCTH OPraHU3MOB
Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUH 3
PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4

PA3EJI 5. Cioco0bI OlleHKHM A0CTHKEHHU S YYALMMHUCS IUIAHMPYEMBbIX Pe3yJ1bTaTOB.
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[Tpu BBICTaBIEHNH OLIEHKH HEOOXOIMMO YUUTHIBATH: MPABHIBHOCTh U OCO3HAHHOCTH M3JI0KEHUS COACPIKaHus,
MOJIHOTY PACKPBITHS TOHSATHHA, TOYHOCTH YIMOTPEOJEHHs HAYYHBIX TEPMHHOB; CTENEHb C(HPOPMUPOBAHHOCTH
MHTEIUICKTYaJIbHBIX U 00IIey4eOHBIX YMEHUI; CaMOCTOSTETLHOCTh OTBETA,;

PEYEBYIO TPAMOTHOCTD M JIOTHYECKYIO ITOCIEI0BATEIbHOCTD OTBETA.

Brbicokuii ypoBeHb - 0TMeTKa «5»:

IIOJIHO PACKPBITO COJEpKaHHE Marepuaja B oObeMe INporpaMMmbl UM Y4eOHUKA; YETKO M IPaBWIBHO JIaHBI
ONPENENCHUsI M PACKPBITO COAECPKAHME IOHATUH; BEPHO HCIIOJIB30BAHBI HAy4YHbIE  TEPMHUHBL; IS
JI0KAa3aTeNIbCTBA UCIIOJIB30BAHBI  PA3JIMYHBIE YMEHHMs, BBIBOABI M3 HAOMIOJEHUM M  OIBITOB; OTBET
CaMOCTOSITEIIbHBIN, HCIIOJIF30BaHbI paHee MPHOOPETEHHBIC 3HAHMS.

IloBbIICHHBI YPOBEHb - 0TMETKA «4»!

PacCKpBhITO OCHOBHOE€ COJEPKAHME MaTEepHaIa;B OCHOBHOM IIPaBUJIBHO JAHBI OINpPEACIICHHUs IOHATUH H
HCIIOJIb30BAHBl HAYYHBIE TEPMHHBI; OTBET CAMOCTOSATEIBHBIN;ONPEACICHNS MMOHATHI HEINOJHbIC, TOIYIIEHbI
HE3HAYUTEIbHbIE HApYIICHUS MOCIIEI0BATEIbHOCTH U3JI0KEHHSI, HEOObIINE HETOUHOCTH MPHU UCIIOJIb30BAaHUH
Hay4YHBIX TEPMUHOB WJIM BbIBOJIaX U 0OOOIIECHUSIX U3 HAOIIOIEHUI U OTIBITOB.

Ba3oBblii ypoBeHb - 0TMeTKa «3»:

YCBOEGHO OCHOBHOE€ COJEp)KaHUE Y4eOHOro Marepuanga, HO U3JI0XKEHO (parMeHTapHO, HE BCerja
MIOCJIEOBATEIILHO;0IIPEIEIICHNS TIOHATUI HEAOCTATOYHO YETKUE; HE UCIIOJIB30BaHbl B KAYECTBE JOKA3aTEIbCTBA
BBIBOJIbI U 00001IeHNSI U3 HAOMIOIEHUI U ONBITOB WJIM JIOMYIIEHbI OIIMOKU MPU UX W3JI0KEHUU; JTOMYIIEHbI
OLIMOKY ¥ HEJOCTATOYHO B MCIIOJIb30BAaHUU HAyYHOUN TEPMHUHOJIOTHH, ONPEEICHUN OHATUH.

Huzxe 0230BOro ypoBeHb - 0TMETKA «2»:

JIOTIYILIEHbI TpyOble OIMOKH B ONIPEACTICHUH OHATH, TP UCTIOIb30BaHUH TEPMHUHOJIOTHH.

OuneHkKka KOHTPOJIbHBIX PadoT.

OtMmeTKa «5» cTaBUTCSA 32 pabOTYy, BHIMIOJIHEHHYIO MOJHOCTHIO 0€3 OMNOOK U HEJJOUETOB.

OtmeTKa «4» cTaBUTCS 3a pabOTy, BHIIOJHEHHYIO MTOJIHOCTHIO, HO TIPU HAJIMYMH B HEll He 6oJiee 0JHOM
rpyOOi M OHOM HErpyOOU OIMOKK U OJTHOTO HenouéTa, He O60siee TPEX HETOUETOB.

OtmeTka «3» CTaBUTCS, €CIIM YYCHHUK MPAaBUIIBLHO BBITIOJHWII HE MeHee 2/3 Bceil paboThl WIM IOMYCTUIT HE
OoJiee oTHOM TpyOO# OIIMOKK M IBYX HETOUYETOB, HE 00JIee OHOM rpyOOi ONTMOKH 1 OJTHON Herpyooi
omuOKH, He 00Jiee TpeX HerpyObIX OMIMOOK, OJHON HErpyOOi OIMTMOKY U TPEX HEJO0UYETOB, IPH HATMIMH 4 - 5
HEIOYETOB.

OTMmeTKa «2» CTaBUTCS, €CJIM YUCIIO OIIUOOK U HEJAOUETOB MPEBBICHIIO HOPMY JJISL OLICHKHU «3%» WU
MIPaBUJIBHO BBIMOJTHEHO MeHee 2/3 Bceil paboThl.

Ouenka TecToBbIX padoT.

OtmMmetka «5» ctaButes 3a 90% - 100% BeinosHeHUs paOOTHI.
Otmetka «4» craButcs 3a 70% - 89% BobInonHeHUs: paboTHI.

Otmetka «3» craButcs 3a 50% - 69% BbInoIHEHUS pabOTHI.

OTMeTka «2» cTaBUTCS 32 pabOTy, BBINOJIHEHHYIO MeHee, ueM Ha 50%.

PA3JIEJI 6. Onucanue MaTepHaJbHO-TEXHHYECKOIOM y4eOHO-METOANYECKOro o0ecedeHust
Pabouyas nmporpamma o OuMoJj0ruu 3a Kypc cpenseit mkoust (10 kinacc) opueHTHpoBaHa Ha
UCIOJIb30BAHUE YUEOHUKOB:
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B.B. Ilaceunuk, A.A. Kamenckuii, A.M. Py6mos, I'.I". IlIsenos, JI.A. AGossH, 3.I". 'anoHIOK.
buonorus (yrimyonennsiii yposenb). 10 knace. - M.: [IpocBemenue, 2019 rox.

B. B. Ilaceunuk, A.A. Kamenckuii, A.M. Py6nos, I'.I'. IlIBenos, JI.A. AGossH, 3.I'. ["anoHmOK.
buonorus (yrimyonenunsiii ypoBens). 11 xmace. - M.: [Ipocsemenune, 2019 ron.

MeToaunuecKue mocoous:

Kosnosa T.A. Meroanueckne peKOMEHIAIMU MO McHoJib3oBaHuio yueObnnka B. b. 3axaposa, C. I'.
MawmonrtoBa, H.WU.Connna «O6mas 6uosorus. 10-11 kimaccel» npu U3ydeHUU OHMOJIOTHH HA 6a30BOM
u ipounsHOM ypoBHE. —M.: JIpoda, 2005. - 48c.

Koznosa T. A.O6mas 6uonorust 10-11 xmaccel. Metoauueckoe nmocobue k yuebnuky B. b. 3axa-
poga, C. I'. MamonToBa, H. I Cornna «O06mias ouonorusi». —M.: JIpoda, 2001. - 224c.

[Tporpammel 115t 001Ie00pa30BaTENBHBIX YapexkaeHuid. [Ipupomosenenue. 5 kinace. buonorus. 6 - 11
knaccel. —M.: JIpoda, 2005. - 138 c.

CO6opHuk HOpMaTUBHBIX Ao0KyMeHTOB. buonorus/Coct. 3.J1. [{nenpos, A.I'., ApkanbeB. —M.:

. T. MamontoB, H.. Connn. O6mias 6wonorus (mpodribHbI ypoBeHs).11 kimace.- M.: JIpoda, 2005

rona.

MeTtoanyeckue mocoous 1Jisl y4uTes:

L.

Kosnosa T.A. Meroanueckne peKOMEHIAIMU 10 MCToJib3oBaHuio yueOnnka B. b. 3axaposa, C. I'.
MamonrtoBa, H.M1 Conuna «O6mast 6uosorust. 10-11 kmacce» npu u3ydeHUH OHOJIOTMU Ha 6a30BOM
u npoduiasHOM ypoBHE. - M: [Ipoda, 2005. - 48c.

Kosnosa T. A O6mas 6uonorust 10-11 kmaccel. Metoaudeckoe nmocobue k yueOHuky B. b. 3axa-
poBa, C. I'. MamonToBa, H. I Conuna «O06mias ouonorusi». - M: Jlpoda, 2001. - 224c¢.

[Tporpammbl s o6meoOpazoBaTeNbHBIX yupexaenuit. [IpupomoBenenue.5 kiacc. buomorus. 611
knaccel. - M: Jlpocda, 2005. - 138 c.

COopHUK HOpMATHBHBIX TOKyMeHTOB. brosorus /Coct. 2./ Jlnenpos, A I'., Apkanbes. - M: JIpoda,
2006.

JIutepatypa s yyammxcs:

OHnmkionenus s aeret. T.2. buonorus. 5-e u3a., u3a. nepepad. u gon./ I'mas. pex. M /.
AxcenoBa.- M: ABanTa+, 1998. - 704c.

Cekpertsl mpuposl/Ilep. ¢ anri. - 3AO «M3aarensckuit jom Puneps Jaitmkect», 1999. - 432¢
TapacoB B. B.«Tewmsbl mkonbHOoro Kypca. Ummynurer. Mctopust otkpeituity - M: Ipoda, 2005. -
96c¢.

baryeB A. C. I'ynenkoBa M. A., Enenesckuii A.I'. buonorus. bonbiuioil cnpaBoOYHUK JUIs
LIKOJILHUKOB U MOCTYMAKIINX B BYy3bl. - M: [Ipoda, 2004.

@pocun B. H., CuBornazos B. U. 'oTroBuMcs K €qMHOMY rOCyIapCTBEHHOMY 3k3aMmeHy. OOrmas

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

IIpoexT Best Onostorust
http://www.ebio.ru/index-1.html

Bunosnorus. JneKTPOHHBINH YUeOHUK
http://biologylib.ru/catalog/
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BHOJIOFI/IH. CCBIJIK]/I Ha CaﬁTbl 10 GI/IOJIOFI/II/I
http://biologylib.ru/catalog/

BupryaiabHas oOpa3oBaTesbHasi 1abopaTopusi
http://www.virtulab.net

https://interneturok.ru/
HNHuTepHer ypok
https://interneturok.ru/

51 uay Ha ypok OGuoJioruu
http://bio.1september.ru/urok/
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IMPUJIOKEHUE

KAJIEHAAPHO-TEMATHYECKOE IOYPOYHOE IINTAHUPOBAHUE

10 kaace (yueonuk B.B.ITaueunnka «Jluaus XKu3am»

n/n

TATA

Tema ypoka

KoanuecTBo 4acoB

Bcero

K/P

I/P

Tema 1. BBenenne. Buojorus kak Havka (1 4)
buonorus kak KOMIIJIEKCHAas HayKa M KaK 4acTh

COBPEMEHHOTO O0IIeCTBa

Tema 2. BuoJornyeckyue CUCTEMbI, MPOLECCHl U
ux u3dvaenue (2 4)

JKuBrle cucTeMBI U UX CBOMCTBA

ypOBHeBaSI opraHu3anuAa )XHUBBIX CUCTEM

Tema 3. Ilutos0orusa — Hayka 0 Kierke (2 4)

WcTopus OTKpBITHS U U3y4EHUS KIETKH.
Kiterounas teopus

MeToapl MOJIEKYISIPHOM M KIIETOYHOM OHMOJIOTHH.
IIpakTHyeckasi padora 1 «3ydenne meTon0B
KJIETOYHOU Onosoruu (xpomarorpadusi,
anekTpodopes, nuddepeHnuanpHOe
nentpudyruposanue, [TLP)»

0.5

Tema 4. XuMHnyecKkasi OPraHu3alus KJIeTKH

(10 1)

XUMHWYECKHUH COCTaB KIETKHA

MI/IHepaJ'IBHBIC BE€IIECTBA KIJIICTKH, UX
OuoJioruyeckas POJb

Opranuyeckue BelecTBa KJIETKH — OCJIKH.
JlabopaTopnas pa6oral «O6HapyxeHue OenKoB
C TMOMOIIIbIO KAUECTBCHHBIX PEaKIUii»

0.5

CgoiictBa, knaccudukanus u GyHKINN OEIKOB

10

Opl"aHI/I‘IeCKI/Ie BCIIICCTBA KJICTKU — YIJICBO/JbI

11

OpraHqucxne BCIICCTBA KIICTKH — JIMITHUAbI

12

Hyxneunossie kucnotsl. JIHK u PHK.
JlabopaTopHas padora 2 «/ccinenoBanue
HYKJIEMHOBBIX KHCIIOT, BBIIEIEHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY

0.5
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13

Crpoenue u pyaxuu ATD. [pyrue
nykneosuarpudocdarsr (HTD)

14

CexBenupoBanue [JHK. MeTtobl reHoMukH,
TPAHCKPUIITOMHUKHU, IPOTEOMUKH .

15

KonTtpoabnas padora Nel

TEMATHNYECKOE OLIEHMBAHUE

Tema : CTpoenne n pyHkunn KiaeTku (84)

16

Tunel knerok. [IpokapuoTnueckas KieTka

17

CrtpoeHnue 3yKapuoTHYECKON KIETKH.
IIpakTuuyeckas padora 2 «/3ydeHue cBOICTB
KJIETOYHOM MEMOpaHbI»

0.5

18

[ToBepXHOCTHBIN anmapar KIETKH

19

OnHoMeMOpaHHBIE OPTaHOUIBI KIIETKH.
IMpakTunyeckas padora 3 «/3ydcHre TBUKCHUSI
IUTOIINIAa3MbI B PACTUTCIIBHBIX KIICTKAaX»

0.5

20

HOJ'IyaBTOHOMHI)Ie OpraHOnAbI KJICTKH:
MUTOXOHAPUH, MITACTU/BI.

JlaGopaTopuasi padora 3 «VccnenoBanue
TUTa3MOJIH3a U JICTUIa3MOJIN3a B PACTUTEIBHBIX
KIIETKaX)»

0.5

21

HemeMmOpanHbie opraHou bl KJIETKH

22

Crtpoenue u GyHKITUH sIpa

23

CpaBHuTENbHAS XapaKTEPUCTHUKA KIIETOK
sykapuot. JlaboparopHasi padora 4 «/3yuenue
CTpOEHUS KJIETOK Pa3IMYHBbIX OPraHU3MOB)

0.5

24

KOHTPOJIbBHASA PABOTA 2

TEMATHYECKOE OHEHUBAHUWE

Tema : O0MeH BellecTB M NpeBpalieHne YJHEPruu B

KJjeTke (94)

25

ACCUMWIISIIIAS U TUCCUMUJISIIASI — JIBE CTOPOHBI
MeTabosm3ma. Tumsl 0OMeHa BEIIeCTB.
Jlaboparopnas pabota «3yuenue
KaTaJIMNTUYECKO# aKTUBHOCTU (pepMEeHTOB (Ha
MpUMepe aMUIa3bl WM KaTaaasbl)»

26

DepMEeHTAaTUBHBIN XapaKTep peaklil KI€TOYHOTO
Mmetabonusma. JlaGopaTopuas padora 5
«M3ydenue (hepMEeHTAaTUBHOTO paclIeIICHHS
[IEPOKCHJIAa BOAOPOJA B PACTUTEIBHBIX U
KUBOTHBIX KJIETKaX»

0.5
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27

benku-akTuBaTOpHI M OENTKU-UHTUOUTOPHI

28 ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

29 doTocuHTe3
Xemocunres. JlabopaTopHasi padora 6

30 «CpaBHeHue mporeccoB (poTocuHTe3a U 0.5
XEMOCHHTE3a»
AHa’poOHBIC OpraHu3Mbl. Bupl OposKeHNS.

31 JlabopaTtopHnast pabota «CpaBHEHHUE MTPOIIECCOB
OpOKCHHUSI U JBIXAHUSD)

39 AspoOHBIE OPraHu3MBbl. DTarbl 3HEPTETUYECKOTO
oOMeHa
Tema: Haciiencreennasi HHpopMauus 1
peaaun3anus eé B kieTke (94)

33 DHeprusi MeMOpPaHHOTO TpaJIMeHTa MPOTOHOB.
Cunre3 AT®: paborta npoToHHOM AT®-cuHTa3bI

34 Peaknun marpuyHoro cunresa TpaHckpunus —
MarpuuHslil cuHTe3 PHK

35 Tpancnsus u e€ STarbl
KomupoBanue amuHOKHCIOT. Posts prbocom B

36 ouocunTese Oenka«PemieHue 3amay Mo TeMe
«buocunTes 6enKa.

37 Opranu3anus reHoMa y MPOKapuoT B SYKapHOT

38 MouiekynspHble MEXaHU3MBI SKCIIPECCUU T€HOB Y
3yKapuoT
Bupycbl — BHekeTOUHbIE (GOPMBI KU3HU U

39 obnuratueie napa3utsl. IlpakTnueckas padora 4
«Co3/1anue MoJieiy BUpyca»
BupycHbie 3a001eBaHus Yell0OBEKa, >KUBOTHBIX,

40 pactenuii. HaHoTeXHOIOTHH B OHMOJIOTHH H
MEUIIHE

41 KonrpoJabHas pa6ora 3
TemaTu4yeckoe olleHUBAHHE
Tema /Ku3HeHHbIH HMKJ KIeTKH(6 1)

42 JKU3HEHHBIN IUKIT KIIETKA

43 Martpuunsii cuntes JJHK
Xpomocomsl. JlaGopatopuas padora 7

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»

45 JleneHnue KIETKH — MUTO3

46 Tunel knetok. KaprokuHes v HIUTOKUHE3. 0.5

25



JlaGopaTopHas pa6ora 8 «HaGmroneHue muto3a
B KJIETKAaX KOHUMKA KOPEIKa JIyKa (Ha TOTOBBIX
MUKpOIpernaparax)»

Tema Ctpoenne n pyHKuun oprannzmos (184)

47 Perynsanus ;kM3HEHHOTO IUKJIA KJIETOK
48 OpranusMm Kak euHOE 11eI0€
49 Txanu pacrenuii. JlabopaTopuas padora 9 1 05
«M3ydeHne TKaHel pacTeHU»
50 TxaHu KUBOTHBIX U YeJoBeka. JlabopaTopHas 1 05
padora 10 «/M3ydeHue TkaHEH )KHBOTHBIX)
Opransl. Cucremsl opratos. JlabopaTopuas
51 pabora 11 «M3yueHne opraHoB IBETKOBOTO 1 0.5
pacTeHus»
52 Koutpoasnast pa6ora 4 1
TEMATHNYECKOE OLIEHMBAHUE
53 Omnopa Tena opraHu3MoB. J[BHKeHNE OpraHU3MOB
o4 [Intanue oprann3smMoB
55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. 1
[MumeBapuTenpHas cucTeMa YeJI0BeKa
56 JIpIxaHue opraHu3MoB
S7 JIpIxaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA
58 TpaHcHOpT BEIIECTB y OPraHU3MOB
59 KpoBenocHas cuctema mo3BOHOYHBIX JKUBOTHBIX U 1
YyeloBeKa
60 Brinenenue y opranu3mMoB 1
61 3amura y opraHu3MoB 1
62 NmMmmyHHas cucteMa 4enoBeka 1
63 PazapakuMocTh 1 peryssius y OpraHu3MoB 1
64 I'ymopanbHas perynsuus ¥ SHIOKPHUHHASI CUCTEMa 1
KUBOTHBIX U YETIOBEKA
65 KonrtpoabHas paéora 5 1
TEMATHUYECKOE OLHIEHVBAHUE
Tema PazmHoOKXeHHEe U PA3BUTHE OPTAaHU3MOB
(84)
66 @DopMBbI pa3MHOKEHUST OPTaHU3MOB
67 ITonoBoe pazmHoxeHne Meiio3
I'ametorenes. O6pa3oBaHue U pa3BUTHE MOJIOBBIX
68 kietok. JlaboparopHasi padora 12 «3yuenue 1 0.5

CTPOCHHA IMOJIOBBIX KJIICTOK HAa T'OTOBBIX
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MHUKpOIpenapaTax»

NHuBuayanbHOE pa3BUTHE OPraHU3MOB —

69 1
OHTOTCHE3

70 3akmaika OpraHoB U TKaHEW U3 3aPO/IbIIIEBBIX 1
JUCTKOB
Poct u pa3Butue xuBoTHBIX. JIaGopaTopHas

71 pat6ora 13 BrisBieHue NPU3HAKOB CXOACTBA 1 0.5
3apO/IbIIIIeH TTO3BOHOYHBIX JKUBOTHBIX)
PasMHOkeHUE U pa3BUTHE PACTCHUM.

72 JlabopaTopHasi padora 14 «CtpocHre OpraHoB 1 0.5
Pa3MHOCHHSI BBICIIIHX PACTCHUIN

73 KonTposbHas pagora 6 1

TEMATHNYECKOE OLIEHMBAHUE

Tema «['eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH 1
U U3MEHYHUBOCTH OPTraHU3MOBY (24)

24 Hcropus cTaHOBIICHUS M Pa3BUTHS TCHETUKH KaK 1
HayKH
OCHOBHBIC TIOHSATHS ¥ CHMBOJIBI T€HETHKH.

75 JladopaTopHas padora 15 «/Ipo3oduna kax 1 0.5
00BEKT T€HETUYECKUX UCCIIETOBAHMID)
Tema: 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH
(11u)

76 3aKOHOMEPHOCTH HACJIE0BaHUs TPU3HAKOB. 1
MonHoruOpuaHOE CKpelBaHHE.
HuTonoruueckue 0CHOBBI MOHOTHOPHIHOTO

77 ckpemnBanus [lpakTuyeckasi padora 5 1 05
"N3yueHue pe3yIbTaTOB MOHOTHOPHTHOTO '
CKpEILUBAHUS Y IPO30(PUITBD)

78 Hemnonnoe nomuHupoBanue

79 AnHanusupyroliee CKpeluBaHmue

80 JluruOpuiHOE CKpEIIuBaHUE.
[uTonoruyeckue OCHOBBI TUTHUOPUTHOTO

81 ckpemuBanus Ilpakruyeckas pa6ora 6 1 05
«U3yuyenue pe3ynpTaToB IUTHOPUIAHOTO '
CKpEIIUBAaHUS Y JPO30(DUITBD»

82 Pemenue 3amau

83 CuernieHHOE HacIeA0BaHUE IPU3HAKOB 1

84 XpOMOCOMHasl TEOpUs HACIEACTBEHHOCTH 1

85 I'enetuka nona 1

86 T'enoTun kak negocTHasg cucreMa | eHeTHYeCKUH 1
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KOHTPOJIb Pa3BUTHA paCTeHI/Iﬁ, KHUBOTHBIX U
YCJI0BCKa

87

KonTposabnas paéora /

TEMATHNYECKOE OLIEHMBAHUE

Tema 3akoHoMepHOCTH U3MeHUYNBOCTH (34)

88

HN3MeHYrBOCTh TPU3HAKOB. BUbl HN3MEHUUBOCTH
MoudukanrnoHHas U3MEHYUBOCTh
BaprannoHHBI psii M BapuaMOHHAs! KPUBAs.
JladopaTopnas padora 16.«VccienoBanue
3aKOHOMEPHOCTEH MOANU(PUKAITMOHHON
n3MeHuuBoCTH. [locTpoeHre BapualoHHOTO psiia
Y BApUALMOHHOM KPUBOW»

0.5

89

T'eHoTHnnyeckast U3AMEHYNBOCTH. KoMOWHATHBHAS
U3MEHYUBOCTH

90

MyranronHas n3MeH4nBOCTh. IIpakTHYeckas
padora 7 «Myrtauuu y 1po30¢duisl (Ha rOTOBBIX
MUKpOTpernaparax)»

0.5

Tema I'eHeTuka yesoBexa(44)

91

3aKOHOMEPHOCTH MYTAIIMOHHOTO MPOIIecca.
OnUreHeTHKa 1 dIIUTCHOMHKA

92

I'enetuka yenoseka. [lpakTuyeckas padora 8
«CocTaBjieHUE U aHAIU3 POJIOCITOBHOM»

0.5

93

MeToabI MEOUIIMHCKON I'€HETUKY SHAUCHHE
MEJIMIIMHCKOM T€HETUKH B TIPEIOTBPAILICHUH U
JIEYEHU U T'€HETHYECKHUX 3a00JI€BaHUN YEIOBEKA

94

KourpoabHas padora 8

TEMATHYECKO OLIEHMBAHUWE

Tema Cenexuusi opranu3mos (34)

95

OcHoBHbIe NIOHATHS cenekuuu. JlabopaTopHas
padora 18 «3yueHue cOpToB KyIbTYpHBIX
pacTeHuil ¥ NOpoJ TOMAIIHUX KUBOTHBIX)»

0,5

96

MeTtomp! ceneknMoHHOK padoThl. JlabopaTopHasi
pa6ora 19 «l3yueHnue METOIOB CeNEKIUU
pacTeHu»

0.5

97

JIOCTHKEHMS CENIEKIIUU PACTEHUN U )KUBOTHBIX.
IIpakTuuyeckas padora 9 «I[IpusuBka pacreHuii»

0.5

Tema BbuorexHoJ10rusl 1 CHHTETHYECKAA
onosorus (44)

98

buoTtexHonorus kak HayKa 1 OTpacCilb

0.5
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npou3BoacTBa. CoxpaHeHue, u3yueHue u
HCIOJIb30BAHNE TEHETUYECKUX PECYPCOB
IIpakTuuyeckas padora 10 «/3yyenne o0bEKTOB
OMOTEXHOJIOT UM

OcHOBHBIE HANPaBJIEHUSI CHHTETUUECKOMN

99 1
OounoJioruun
100 XpoMOCOMHAsI ¥ TeHHAsI MH)KEHEPHUS
101 MenuiuHckre OMOTEXHOJIOTUN
102 IHoBTOpenue(14)
O0001enue, cucTeMaTH3ausI 3HaHUH 1
TEMATHUYECKOE OLIEHMBAHUE
OBIIEE KOJIMYECTBO YACOB I1O 102 135

[TPOTPAMME
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