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IosicuuTeILHAS 3aNMCKA
Paﬁoqaﬂ nporpaMMa pa3p360TaHa B COOTBETCTBHUM CO c.l'le)lyIOIIII/IMI/I HOpMaTI/IBHbIMI/I L[OKyMeHTaMI/I:

1. 3akon Poccutickoii @eaepanmu ot 29.12.2012 1. Ne273-D3 «O6 ob6pazoBanuu B Poccuiickoit deneparumyy;

2. @enepanabHBI TOCYAApPCTBEHHBIM 00pa30BaTENbHBIA CTaHIAPT CPEAHEro o001iero oOpa3oBaHMs, YTBEPKIEHHBIM NpukazoMm MuHoOpHaykum Poccum ot
17.12.2010r. Ne1897 (¢ usMeHeHussMu U gorosHeHussMK );/[Iporpamma cpearero obiiero o6pasoBanus, npoTokon 7/22 ot 29.09.2022

3. OcHoBHast 0O6pazoBaTenbHas MporpaMma OCHOBHOTO o01iero oopazoBanus MbOVY «Jluneit Nol186-«IlepcnektuBay [IpuBomxckoro paitona r. Kazanu;

4. Tlonoxxenue o paboueit nporpamme negarora MbOVY «Jluneit Nel186-«IlepcniektuBay [IpuBomxckoro paiiona r. Kazanu;

5. Yueonsrii utan MBOY «Jlumeit Nel86-«llepcnextuBa» [IpuBomkckoro paiiona r. Kazanm;

6. @enepanbHbIN NIepeueHb YUeOHUKOB, PEKOMEHIYEMBIX K HUCIIOIb30BAHUIO MPU PEATU3AIUN UMEIOIIUX TOCYJapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHbIX

IIPOrpaMM HayajabHOTO 00IIEro, OCHOBHOT'O OOIIEro, CpeTHEro o0mmero oopa3oBaHusl.

CorylacHo yuyeOHOMY IJIaHY Ha H3yuyeHHe y4yeOHoro mpeamera «buomorus» cpemHero obmiero obpasoanus B 10-11 kmaccax yriayOJIeHHOTO YPOBHSI

OTBOJUTCS 3 yaca B HEJIEI0, uTo cocTaBuT 204 yueOHbBIX yaca 3a 10-11kmacc:

Knace KoJinuecTBo Heselb KoJsnuecTBo yacos KosnyecTBo yacos no KosmnyecTBo yacos no
YeTBEPTAM MOJIYTOUsSIM
10a 34 1024 1 yeTBepTH- 244 1 moayrogue — 454acoB
(34. B Heneu0) 2 yeTBepTh- 214 2 moJayroame — 57 yacoB

3 yeTBepThH- 334
4 yeTBepTh- 244

110 34 1024 1 yeTBepTh- 244 1 noayroague — 454yacoB
(34. B Hennes110) 2 yeTBepTh- 214 2 nmoayroamue — 57 yacoB
3 yerBepThH- 334
4 yeTBepTh- 244

HUroro: 2044




IlnanupyemMblie pe3yabTaThl 0CBOCHUSA Yy4eOHOT0 npeaMera «buosiorus yriry0JaeHHbIH ypoBeHb, 10-11ki1acc cpeanero o0uero 00pa3oBaHus

JIMYHOCTHBIEPE3YJIbTATDI
JInuHOCTHBIE pe3yabTaThl OCBOCHMS IpeaMeTa «BHOIOrus» JOCTUIaloTCs B €AMHCTBE Y4EOHOH M BOCHMTATENIBHOW JEATEIbHOCTH B COOTBETCTBUHU C

TPaIULUOHHBIMU POCCUHUCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPHUUYECKHUMU U JIyXOBHO-HPABCTBEHHBIMHM ILIEHHOCTSIMH, NMPUHSATHIMU B OOIIECTBE MpaBUIAMU H
HOpMaMU MOBEJICHHUS U CIIOCOOCTBYIOT MPOIIeccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSA, PA3BUTHUSI BHYTPEHHEH MO3UINH JINYHOCTH, MaTPHUOTU3MA
U YBa)KEHUS K 3aKOHY U MPABONOPSIKY, YEIOBEKY TPpyJa U CTapuieMy MMOKOJICHUIO, B3aUMHOTO YBaXEHUS, OEPEKHOI0 OTHOIICHUS K KYJIBTYPHOMY HACJIEIUIO U
TpaauLMsAM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit denepannu, NpUpoOAE U OKPYKAIOLIEH Cpelie.

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS yueOHOro mpeamera «buosiorusi» OTpa)xarOT I'OTOBHOCTh M CHOCOOHOCTh OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS
c(OPMHPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CHUCTEMOHW IICHHOCTHBIX OpPHEHTAlW{, IMO3WUTHBHBIX BHYTPEHHHX YOEXKIEHUH, COOTBETCTBYIOLIMX
TPaJMLIMOHHBIM ILIEHHOCTSIM POCCUHMCKOro OOLIECTBA, pPACIIMPEHHUE >KU3HEHHOI'O OIbITa U OIbITa JEATEJIBHOCTH B IPOLIECCE pean3allii OCHOBHBIX
HaIPAaBJICHU! BOCIIUTATENBHON AEATEIbHOCTH, B TOM YHUCJIE B YacCTH:

1. Fpamnaﬂcxoro BOCIIMTAHUSA:

—C(bOpMHpOBaHHOCTB Fpa)KHaHCKOﬁ ITIO3HUIIHNH 06yqa}omer00ﬂ KaK aKTHMBHOI'O 1 OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6IJ.I€CTBa;

—OCO3HAHHUEC CBOUX KOHCTUTYIIMOHHBIX ITpaB U O6$I33HHOCTCI>1, YBaA’>KCHUC 3aKOHA U ITPaBOIIOPSAKA,

—TOTOBHOCTh K COBMECTHOM TBOpLICCKOf/'I ACATCIBHOCTHU ITPHU CO3JaHUU y‘—Ie6HI>IX IIPOCKTOB, PCIICHUUN yT-I€6HI)IX H ITO3HaBAaTCJIIBbHBIX
3aJa4, BBIIIOJTHCHHUHU OHOJIOrHYECKHUX OKCIICPUMCHTOB;

—CHOCO6HOCTLOHpeI[eJ'I${TI>CO6CTBeHHy1—0H03I/II_[I/II-OHOOTHOHICHI/IIOKSIBJ'IGHI/IHMCOBpeMeHHOﬁ)KH3HHHO6£HCHHTLeé;

—YMCHHUC YUYUTHIBATH B CBOHUX HeﬁCTBHHX H606XOI[I/IMOCTL KOHCTPYKTUBHOT'O B3aHMOHeﬁCTBHH J'IIOI[Gﬁ C pa3HbIMHU Y6C)I(I[6HI/I$IMI/I,
KYJIbTYPHBIMHU ICHHOCTSIMHU U COITMAJIBHBIM ITOJIOKCHHUCM

—TOTOBHOCTb K COTPYAHHUYCCTBY B IIPOLECCCC COBMCCTHOI'O BBITIOJTHCHUSI y‘I€6HI)IX, ITO3HABATCJIIBHBIX W HCCICO0BATCJIBCKHX 3aJaad4,

YBaXKUTEJIBHOTO OTHOIIEHUSI K MHEHHIO OIIMIOHEHTOB MPU OOCYXJIEHHHU CIIOPHBIX BOIPOCOB OHMOJIOTHUYECKOTO COJICP>KAHUS;
—TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU AECSATECIBHOCTH.
2. IlaTpHoOTHYECKOI0 BOCIUTAHUSA:

—C(OpPMUPOBAHHOCTh POCCHUHCKON TpaXTaHCKOW HIAEHTUYHOCTHU, MNATPUOTH3Ma, YyBa)XKE€HHUS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTU Iiepen PoauHOM, ropaoctu 3a CBOM Kpail, ¢cBOO PoauHy, CBOM SI3BIK U KYJIBTYPY, IPOLUIOE U HACTOSIIEE

MHOT'OHAallTUOHAJIbHOI'O HApOoJ1a POCCI/II/I;
—IHOCHHOCTHOC OTHOHNICHHEC K MNPHUPOJIHOMY HACICAHUIO W IMaMsITHHUKaM HOPpUPOAbI; AOCTHUKCHHSIIM Poccum B HayKE, HMCKYCCTBC,

CHOPTE, TEXHOJIOTHUAX, TPY/E;



—CIIOCOOHOCTh OILIEHMBATh BKJAJ POCCHUMCKHUX YUYEHBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOrMH, MMOHUMAaHUS 3HAYEHUs OUOJIOTHM B
IMO3HAHWM 3aKOHOB MPHUPOJBI, B )KU3HHU YEJIOBEKAa U COBPEMEHHOT'O OOIIIECTBA;

—wuaerHas yoe:KIEHHOCTh, TOTOBHOCTH K CIIY>K€HHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32 €TI0 CyIhO0Y.

3. JlyX0BHO-HPABCTBEHHOI0 BOCIHTAHNS:

—OCO3HaHMUE NYyXOBHBIX LIECHHOCTEN POCCUMCKOTO HApOAa;
—Cc(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O MOBEJICHUS;

—CHOCO6HOCTL OLICHUBATH CI/ITyaLII/IIO nu HpI/IHI/IMaTL OCO3HAHHBIC peH_ICHI/ISI, OpI/IeHTI/Ipy5ICL Ha MOpaHLHO-HpaBCTBCHHLIe HOpMBI %1
LIEHHOCTH;

—OCO3HaHME JINYHOTO BKJIaJa B MOCTPOCHUE YCTOWYUBOTO Oy AyIIIEro;

—OTBETCTBEHHOE OTHOIIIEHHUE K CBOUM POJAUTEIISAM, CO3JIaHHIO CEMbH Ha OCHOBE OCO3HAHHOI'O MPHUHSTHUS IIEHHOCTEH CEMEHHOM KU3HU B
COOTBCTCTBHUHU C TpaI[I/ILII/IHMI/I HapOIIOB POCCI/II/I.

4, JcTeTHYecKOro BOCHUTAHMUS:

—D3CTETHYECKOE OTHOIICHUE K MUPY, BKITFOUasi SCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA, COPTA, TPYAd, OOIMICCTBECHHBIX
OTHOIIICHUM;

—IMOHWMAaHHUE SMOLMOHAJIBHOIO BO3JICMCTBUS KUBOU MPUPOIBI U €€ LIEHHOCTH;

—TOTOBHOCTH K CAMOBBIPAKEHUIO B PA3HbIX BHJIaX UCKYCCTBA, CTPEMIICHHUE MPOSBIIATh KAa4€CTBA TBOPUYECKOU JIMUYHOCTH

5. ®U3NYECKOro BOCIHTAHUS

—IIOHUMAaHWUE M peajihn3allusi 3J0pOBOro U 0e3ormacHoro obpasa >KU3HU (3I0pOBOE TMHUTAHUE, COONIOAECHUE TUTUEHUYECKUX MPaBUIHA
HOpM, cOaJaHCHPOBAHHBIA PEXKUM 3aHSATHU U OTABIXA, PEeryJisspHas (u3ndeckass aKTHUBHOCTH), OCEpPEKHOro, OTBETCTBEHHOTO H
KOMIIETEHTHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U MCUXUIECKOMY 3JI0POBBIO;

—TMOHUMAaHHE IEHHOCTH NPaBUJI UHINBUIYAJIBHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEJACHHUS B CUTYAIUSX, YTPOXKAIOMIUX 3[J0POBBIO
M JKHU3HU JTIOJICH;

—OCO3HaHUE TIOCIEACTBUIN U HEMIPUATHS BPEIHBIX TIPUBBIUCK (YITOTPEOIJICHUS alIKOT0OJIsl, HAPKOTHUKOB, KYPEHUS )

6. TpyaoBoro BocnuTanus:

—TOTOBHOCTbH K TPY/y, OCO3HAHHUE LIEHHOCTH MacTEpPCTBa, TPYA0II00HE;

—TOTOBHOCTh K AaKTUBHOW JI€ATEIbHOCTH TEXHOJOITMYECKONW M COILMAJIbHOW HaIPaBJIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH,
MJIAHUPOBATh U CAMOCTOSITEIILHO BBIIOJHSTh TaKYIO JESITEIbHOCTb;

—MWHTEpEC K Pa3IUYHBIM chepaM NMpodheCcCUOHAILHON JIeITeIbHOCTH, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiieil nmpodeccun u
pean30BBIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

—TOTOBHOCTb U CHOCOOHOCTBH K 0Opa30BaHUIO 1 CAMOOOPa30BaHUIO HA MPOTSI)KEHUU BCEH >KU3HU



7. JKOJOTHYECKOr0 BOCIIHTAHMS:

—D3KOJIOTUYECKH IIeJIeCOO0pa3HOe OTHOMIEHHUE K ITPUPOAE KaK UCTOYHUKY KU3HHU Ha 3eMJIe, OCHOBE €€ CyIIIECTBOBAHUS;

—TIIOBBIIIIEHUE YPOBHS DKOJIOTHUYECKON KYJIBTYPbI: IIPHOOPETCHUE ONBITA IJIAHUPOBAHUS MOCTYIIKOB M OIEHKH HUX BO3MOYKHBIX
MOCJIECTBUM JIs1 OKPY KAIOIIEH Cpelibl;

—OCO3HaHHUE rI100aJIbHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIEM U ITyTel UX PEHICHUs;

—CII0OCOOHOCTH HMCIIOIb30BaTh NMpuoOpeTaeMble NPU W3YYCHUHU OHWOJIOTHMHM 3HAHUS M YMEHHS IIPU pEUICHUHU NOpoOeM, CBS3aHHBIX C
panMoOHaIbHBIM MIPUPOAONOIb30BaAaHHUEM (COOIIIOACHUE MPAaBUJI NOBEJICHUS B NPUPOJIC, HAIPABJIEHHBIX Ha COXpPAaHECHHUE paBHOBECHUS B
IKOCHCTEMaxX, OXpaHy BHIAO0B, dKOCHUCTEM, Onocdepsbl);

—aKTUBHOE HENPUSATHUE NECUCTBUMI, IPUHOCSININX BPEJ OKPY KaFOIICH IPUPOTHOUN cpelie, yMEHHUE MPOTHO3UPOBATh HEOJIAronpUsITHbIC
SKOJIOTHYECKHUE MOCISACTBHUS MPEANPUHUMACMBIX IEUCTBUI U ITPEJOTBpAaIlaTh UX;

—HaJIMYME Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYPbI, ONBITA ASSITSIILHOCTH YKOJIOTHIYSCKON HAalpaBJIeHHOCTH,
YMEHHUsI PYKOBOJICTBOBAaThbCS WMH B TNO3HABATEIILHOM, KOMMYHHKATHBHOW M COIMUAJIILHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYESCKOHN JIEATEIILHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTHU

8. LleHHOCTH HAYYHOTO MO3HAHMS:

—C(hOPMUPOBAHHOCTE MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH U OOIIECTBEHHOW IPaKTHUKH,
OCHOBAHHOI'O HA JMAJIOre KYJIbTYpP, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa B NOJIMKYJIbTYPHOM MHPE;

—COBEPLICHCTBOBAHUE SI3bIKOBOU U UMTATEIBCKOU KyJIbTYpPbl KaK CPEACTBA B3aUMOJACHCTBUS MEXKIY JIFOAbMU U IO3HAHUS MUPA;

—TMOHMMaHHEe cneuu@UKU OMOJOTrMM Kak HayKH, OCO3HaHHus €€ pojii B (OPMUPOBAHUU PAMOHAIBHOTO HAYYHOI'O MBIIUJICHUS,
CO3JaHUU LEJIOCTHOTO MPEACTABICHUS OO0 OKpPY’)KAaloOIEeM MHpE KaK O €JIUHCTBE IIPUPOABbI, YeJOBE€Ka M OOIecTBa, B ITO3HAHUU
MPUPOJAHBIX 3aKOHOMEPHOCTEN U PELICHUH NPOOJIEM COXPAaHEHUS IIPUPOJHOTO PaBHOBECHS;

—y06ex1EHHOCTh B 3HAYUMOCTH ouonorumn TSt COBPEMEHHON [UBUJIA3ALIAN:
00ecIieYeHUSIHOBOT Oy POBHSPA3BUTHSIME IULIMHBI;CO3/JaHUETIE€PCIIEKTUBHBIXOMOTEXHOJIOT Ui, CIIOCOOHBIXpEIIaTh PECYPCHBIETTPOOIEMBIP
a3BUTHUSYEIIOBEUYECTBA;TOMCKATYTEHBBIX0/Ia U3 TJIO0AIBbHBIX 3KOJIOTHYECKUX OpoOsIeM M olecriedueHusl Iepexoga K yCTOWYHBOMY
Pa3BUTHIO, PAlIMOHAJIIBHOMY MCIIOJIB30BaHUIO MPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJAAPTOB KU3HU;

—3aMHTEPECOBAHHOCTHBIIOIYY€HUMONOJIOTNYECKUX3HAHUWBIEISIXITOBBIIIIEHUSIOOIEHKYIbTYPbL,ECTECTBEHHOHAYYHOH  I'PaMOTHOCTH,
KaK COCTaBHOM YacTH (PyHKIIMOHAJIBHONW I'PAMOTHOCTH OOyUaromuxcs, popMupyemMoi npu n3yudeHun OMOJIOTUH;

—TMOHUMAaHHE CYIIHOCTH METOJIOB ITO3HAHUS, HCIOJb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIB30BaTh IOJydYaeMble
3HaAHUSI JJIs1 aHajiu3a U OOBSICHEHUS  SBJIEHUIN  OKpYYKalolllero MHpa MU MPOUCXOAAIIMX B HEM HU3MEHEHUH; yMEHHE JeaTh
00OCHOBaHHBIE 3aKJIFOYEHHUS HA OCHOBE HAYYHBIX (PAaKTOB M UMEIOIIUXCS JAHHBIX C [EIbI0 MOJyYEeHUs JOCTOBEPHBIX BHIBOJIOB;

—CHOCOOHOCTh CAMOCTOSITEJILHO MCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIs1 pellIeHUs] MPOOJIEM B peasIbHbIX )KU3HEHHBIX CUTYalUsIX;

—OCO3HAaHUE ILICHHOCTH HAY4YHOW JAEATEJIIBHOCTH, TI'OTOBHOCTH OCYLIECTBJSTH IMPOEKTHYIO U HCCIENOBATEIBCKYIO IEATEIbHOCTH



WHIWBHUYAJILHO U B TPYIIIIC;

—TOTOBHOCTh U CNOCOOHOCTH K HENPEPHLIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHUIO, K  aKTUBHOMY ITOJIyY€HUIO HOBBIX 3HAHHUU IIO
OHOJIOTUH B COOTBETCTBHUHU C )KU3HECHHBIMH ITOTPEOHOCTSIMH.
B mpomecce MOCTHXKEHUSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS OOYYarOIIMMHUCS IMPOrpaMMBl CPEOHEro OOIIero oOpa3oBaHUS Yy

00y4YaronInXcsi COBEPIICHCTBYETCS IMOYUOHAIbHBIU UHMeLIeKm, TIPEIoJiararomuii c)OpMHUPOBAHHOCT:

—Ccamoco3Hanusl, BKIOYAIONIET0 CIIOCOOHOCTh IIOHHUMAaTh CBOE DMOIIMOHAIIBHOE COCTOSIHHUE, BHJIETh HANpPaBJICHHUS Pa3BUTHUS
COOCTBEHHON YMOIIMOHAIIBHOM cepbl, OBITh YBEPESHHBIM B ceOe;

—camope2yiupoeaHnuss, BKITIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH
aganTUPOBATHCS K YMOIIMOHAIIBHBIM U3MEHEHHUSIM U IPOSIBIIATH THOKOCTh, OBITh OTKPBHITBIM HOBOMY;

—8HYMpeHHel Momugayuu, BKIIIOYAIONICH CTPEMJICHHE K JIOCTHIKCHHUIO IICJH U yCHexXy, ONTUMH3M, HHHUIIHATUBHOCTb, YMEHHE
JIeHCTBOBATh, UCXOJIsI U3 CBOUX BO3MOYKHOCTCH;

—amnamuy, BKIIOYAIOIICH CIIOCOOHOCTH IIOHUMATh 3MOIIMOHAJIBHOE COCTOSIHHE JPYruX, YYUTBHIBATH €ro IIPU OCYIIECTBICHUU
KOMMYHHUKAIIMH, CHOCOOHOCTH K COUYBCTBHUIO U COIIEPEIKUBAHUIO;

—COYUANIbHBIX HABBLIKOE, BKIIIOYAIOIIUX CHOCOOHOCTH BBICTPAMBATh OTHOLICHHUS C JAPYTMMH JIFOJABMHU, 3a00TUTHCS, HPOSBIIATH
UHTEPEC U pazpernarb KOHMIUKTHI.

METATIIPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHble pe3yiabTaThl OCBOCHHSI ydyeOHoro rtpenmera «buomnorust» exrrouarom:. 3HaYUMBbIE I8 (QOPMUPOBAHUS

MHUPOBO33PEHHUSI OOYyYaroMMXCsl MEXXIUCHUIUIMHAPHBIE (MEXMIpeAMETHbIE) OOlIeHayYHble IOHSTHS, OTpPa)karollue IEJIOCTHOCTh
Hay4YHOUW KapTHHBI MHUpa U cneluUKy METOA0B IMO3HAHUS, HCIIOJb3yEMBIX B €CTECTBEHHBIX HayKaX (BEILIECTBO, DHEPIUs, sIBJICHUE,
polecc, CUCTeMa, HAay4dHbIH (akT, MIPUHIMII, TIHMIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus, HCClIeJ0BaHUE, HaOJI0JIeHHUE,
U3MEPEHHE, IKCIIEPUMEHT U JIp. ); YHUBEpcalibHble y4deOHble AelcTBHUs (IMO3HABaTeJbHbIE, KOMMYHUKATUBHBIE, PETryJIITUBHBIC),
obecrnieunBaroime ¢GopmMupoBaHue (HYHKIIMOHAJIBHOM I'PaMOTHOCTH M COLHUAIBHOM KOMIIETEHIIMM OOYy4YarolIMXCsl; CIIOCOOHOCTh
o0ydaroumxcs UCIO0JIb30BaTh OCBOEHHbBIE MEXXIUCIUIIIIMHAPHbIE, MUPOBO33pPEHUYECKUE 3HAHUSI U YHUBEpCcaJIbHbIE yUeOHbIe NeHCTBUS
B [IO3HABATEJIBHOU U COLIMAJIBHOU ITPAKTHUKE

MCTaHpeI[MCTHI)IC PE3yJIbTaTbl OCBOCHUA ITPOTrpaMMbI CPCIAHECTO 061_1_161"0 O6pa3OBaHI/ISI OoTpa>xkaroT
OBJ'IaIlCHI/IC YHUBCPCAJIbHBIMU y‘{CGHLIMI/I MI03HaBaTEIbHBIMU ACHCTBUSMU

1) Bazosvle nocuueckue Oelucmaeus:.

—CaMOCTOSITeIIFHO (DOPMYITHPOBATh M aKTyaJIU3UPOBATH IMMPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

—WCHOJB30BaTh IPHU OCBOCHHH 3HAHUKW NPHUEMBI JIOTHYECKOIO MBIIUICHUs (aHalin3a, CUHTE3a, CPaBHEHWS, KJIacCU(HUKAIHH,
0000I1IeHNsI), paCKPbhIBATh CMBICII OHOJIOTHYECKUX MOHSATHH (BBIJICIATh UX XapaKTEePHBIC IPHU3HAKH, YCTAHABJIHBATH CBSI3H C



APYTUMU HOHSATHUSIMHU );
—OIIpeAesIsiTh LIeIU JIeATCIBbHOCTH, 3aJ/iaBasi MapaMeTpbl U KPUTEPUHN HUX JOCTHUXKEHHSI, COOTHOCUTDH PE3YJIbTAThl JAESITEIBHOCTH C
MOCTABJICHHBIMU LEJISIMU;

—HWCHOJIL30BaTh OMOJIOTHYECKHUE TTOHATHS 111 OOBICHEHHUS (PAKTOB U SIBJICHUH )XKUBOW MPUPOIBI;

—CTPOUTH JIOTHYECKHE PACCyXIACHUS (MHIAYKTHUBHBIC, 1€yKTHBHBIC, 110 aHAJIOTHH), BBISIBIISITH 3aKOHOMEPHOCTH U MTPOTHBOPEYUS
B pacCMaTpHUBAEMBIX SIBJICHUSIX, (DOPMYIHUPOBATH BHIBOJBI U 3aKJIFOYCHUS;

—IIPUMEHATh CXEMHO-MOJEJIFHBIC CPEACTBA ISl MPEJICTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUI B M3y4YaeMBbIX OMOJIOTHYECKHUX
00BEeKTax, a TAaK)Ke MPOTUBOPEUYHN PA3HOTO POAA, BBISIBJICHHBIX B Pa3JIMUHBIX WH(GOPMAIIMOHHBIX UCTOYHUKAX;

—pa3pabaThIBaTh IUIaH PEUICHUS MPOOJIEMBI C YYETOM aHaAJIM3a UMEIOIINXCS MaTEpPUAJIbHBIX U HEMaTEPHUAJIbHBIX PECYPCOB;

—BHOCHUTBH KOPPEKTHUBHI B JCSTECIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IEJISIM, OIICHUBATh PUCKH MOCIEACTBUI NS TEILHOCTH;

—KOOPJIMHUPOBATh U BBIIIOJIHATH PAa0OTY B YCIIOBHSIX PEATbHOT0, BUPTYAJILHOI'O 1 KOMOMHHUPOBAHHOTO B3aUMOJACHCTBYS;

—Ppa3BUBATh KPEATUBHOE MBIIUICHUE IIPHU PEIICHUHN )KU3HEHHBIX ITPOOIEM;

1) bazoevie uccnedosamenbCeKue OetcCmeust:
—BJIaJICTh HAaBBIKAMH YYCOHO-HCCIIEIOBATECIBCKON M MPOSKTHOW ACATEIHPHOCTH, HABBIKAMHU PA3PEIICHHS] MPOOJIEM; CIIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSITEJIFHOMY TTOUCKY METOJIOB PEHICHUS MPAKTHISCKUX 3aJ1a9, IPUMEHCHHUIO PA3IMIHBIX METOJIOB MO3HAHHUS
—WCHOJIb30BaTh pPa3JIMYHbIC BHJbI JCATCIBHOCTH I10 IIOJYYCHUIO HOBOI'O 3HAaHUS, €ro HWHTEpPHpETaluH, MpeoOpa3oBaHUIO H
MIPUMCHEHHIO B YUSOHBIX CUTYAIUSIX, B TOM YHCJIC MIPH CO3/JaHUH YIYCOHBIX U COITHAITBHBIX MTPOCKTOB;

—dopmMupoBaTh HAYUYHBIH TUN MBINUJICHUSI, BIaJICTh HAYYHOU TEPMHUHOJIOTUEH, KIITFOUEBBIMH MMOHATHSIMH U METOJIaMHU;

—CTaBHUTHh U POPMYITUPOBATH COOCTBEHHBIC 33/1a4M B 00pPa30BaTEIILHOMN ACATEIILHOCTH U KU3HECHHBIX CUTYAITHX;

—BBISBJISITh MPUUNHHO-CIICACTBEHHBIC CBSI3U U aKTyaJIU3UPOBATh 3aJlauy, BBIIBUTATh TUIIOTE3Y €€ PEIICHUs, HAXOIUTh apTyMEHTHhI IS
JIOKa3aTeJIbCTBA CBOUX YTBEPIKIACHUI, 3a/JaBaTh MapaMeTPbl U KPUTCPHUU PEIIICHUS

—aHaJIM3UPOBATh IMOJIYYEHHBIE B XOJI€ PEIISHUs 3aJIa4u Pe3yJbTaThl, KDUTUYECKH OIEHUBATh UX JOCTOBEPHOCTH, MIPOTHO3ZUPOBATH
W3MCHCHUE B HOBBIX YCJIOBHSIX;

—aBaTh OLIEHKY HOBBIM CHUTYAaIlHsIM, OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

—OCYIIECTBIIAThIEICHANPABICHHBINIONCKIIEPEHOCACPEICTBUCIOCOO0BAECHCTBUSIBIPO(PECCUOHATILHYIOCPENY;

—YMETBhIIEPEHOCUTH3HAHUSBIIO3HABATEIIbHYFOUITPAKTUICCKYIO00IaCTHKU3HE IS TEIILHOCTH,

—YyMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 00JIacTe;

—BBIJIBUTATh HOBBIC HJEH, IpeJjlaraTb OPUTHHAJIBHBIC TMOJAXObl W PEHICHUs; CTAaBUTh IPOOJIEMBI W 3adadd, JIOITYCKAIONINe
aJlbTEpHATUBHBIC PEIICHUS;

2) [eticmeus no pabome ¢ ungopmayueil:



—OpPHUEHTHUPOBATHCSI B Pa3IUYHBIX MCTOYHUKAX HWHOpMamuu (TEKCTe Y4YeOHOro I10coOusi, HAYYHO-TOITYJISIPHOW JHTEpaType,
OHMOJIOTMYECKUX CJIOBApsIX W CHPABOYHHMKAX, KOMIBIOTEPHBIX Oa3ax IaHHBIX, B lHTEepHeTe), aHAJIM3UPOBATh WH(OPMAIIHIO
pa3IMYHBIX BUAOB U (OPM IIPEACTABIICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

—hopMyIHpoBaTh 3aMPOCHl U MPUMEHSITH Pa3InYHbIC METO/IbI IPU MMOMCKE U 0TOOpEe OMOoIOrnYecKoi nHGpopMaui, HEOOXOAUMOM IS
BBITTOJTHEHUSI YUE€OHBIX 3a/1a4;

—IpUOOpeTaTh OMNBIT HMCIIOJB30BaHUSI WH(POPMAIITMOHHO-KOMMYHHKATHUBHBIX TEXHOJIOTHI, COBEPIICHCTBOBATH KYJIBTYPY aKTHUBHOTO
HCITIOJIB30BaHUSI PA3JIMYHBIX ITOUCKOBBIX CUCTEM;

—CaMOCTOSITeIbHO BBIOUpPATh ONTUMAJIbHYIO (hOpMY IPEACTABIICHUsI OMOJIOTMYecKOi mHpopManuu (CXembl, rpaduKH, AUarpamMmel,
TaOJIULIBI, PUCYHKHU U JIP.);

—WCIIOJIb30BaTh HAY4YHBIH SI3BIK B KadeCTBE CpeACTBa NpU padoTe ¢ OmoJormyeckor wnHpopMauueil: NMPUMEHSTh XHUMHUYECKHE,
(pu3mueckre W mMareMaTHUecKHe 3HAKM M CUMBOJBI, (pOopmMynbl, abOpeBHUaTypy, HOMEHKIATYPY, HCIIOJIB30BaTh U NPEeOOpa3OBHIBATH
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATJISITHOCTH;

—BJIaJAE€Th HABBIKAMHU PACIIO3HABAHUS M 3aIIUTHI MH(GOPMAaIUH, THHOPMAITMOHHON O€30IIaCHOCTH JTUYHOCTH

OBJ'Ia,I[CHI/IC YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU JICHCTBUSIMU:

1) obwenue:

—OCYIIIECTBIISITh KOMMYHHKAIIMA BO Bcex cdepax >KU3HH, aKTHBHO YYacTBOBATh B JIMAJIOTEe WJIH JUCKYCCHH IO CYIISCTBY
obOcyxnaeMoii Tembl (YMEHHE 3aJaBaTh BOMNPOCHI, BBICKA3BIBATh CYXKJCHHS OTHOCUTEJILHO BBINONHEHUsS MpejiiaraeMou 3ajiayu,
YYHATHIBATh HHTEPECHI U COTIIACOBAHHOCTH MO3UIUAN JIPYTUX YIACTHUKOB JIMAJIOTA HJIU JUCKYCCHH);

—pacno3HaBaTh HEBepOaJIbHbIE CpEJCTBAa OOIIEHHsI, IMOHUMATh 3HAUYEHHUE COLUAJbHBIX 3HAKOB, IPEANOCHUIOK BO3HHUKHOBEHMS
KOH(JIUKTHBIX CUTYAllMil; YMETh CMr4aTh KOH(JIUKTHI 1 BECTH NEPETOBOPHI;

—BJIAJIETh PA3JIMUYHBIMU CIIOCOOAMM OOILCHUS U B3aUMOJAEUCTBUS; MOHUMAaTh HAMEPEHUS APYTUX JIIOJEH, NPOSIBIISITh YBa)KUTEIbHOE
OTHOIIIEHHE K COOECEITHUKY U B KOPPEKTHOU popMe (hopMyIMpOBaATH CBOU BO3PAKEHUS;

—pa3BEPHYTO U JJOTHUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEICTB;

2)coemecmuas 0essmenabHOCmbsb.:

—TMOHUMATh M HCIOJb30BaTh IMPEHMYIIECTBAa KOMaHJIHOW W WHIAUBHUJIYaJIbHOW pabOThl MPU pEHIeHHH OUOJIOTHYECKONW MHpOOJIEMBI,
00OCHOBBIBAaTh HEOOXOIMMOCTh NPUMEHEHUSI I'PYIIIOBBIX (DOPM B3aUMOJACHCTBHUS MIPU PEIIeHUH yueOHOM 3a/1auu;

—BBIOUpPATh TEMATHUKY U METOJIbl COBMECTHBIX JICUCTBUM C YyUYETOM OOIIUX MHTEPECOB U BO3MOYXKHOCTEH KaXKJOT0 UJeHa KOJUJICKTUBA;

—IIPUHUMATB LIEJIU COBMECTHOMN NEATEIBbHOCTH, OPraHU30BbIBATE U KOOPJAMHUPOBATH NEUCTBUS 110 €€ JOCTHUIKECHUIO: COCTaBJIAThH IUIAH
JIGUCTBUM, pacnpeiesiiTh pOJH ¢ YYETOM MHEHUM YYaCTHHUKOB, 00CYXJaTh pe3yIbTaTbl COBMECTHON PadOThI;



—OLCHHUBATh KAYCCTBO CBOCTO BKJIaJa N KaXJI0ro ydaCTHHKa KOMaH/AbI B O6IlII/Iﬁ pe3yJibTaT 110 pa3pa60TaHHI>IM KPpUTCPHUAM,

—IIpcajiaratb HOBBIC ITPOCKTHhI, OLICHUBATh UJACHU C ITIO3HUIIHMKU HOBHU3HBI, OPUTI'MHAJIBHOCTH, HpaKTHHGCKOﬁ 3HA4YMMOCTMU,

—OCYHICCTBJIATH IMO3UTHUBHOC CTPATCIUYCCKOC TIOBCACHHUC B PAZJIMYHBIX CUTYyALUAX, MPOABIATH TBOPUYCCTBO U 3006pa>1<eHHe, OBITH
HMHHUIIUMAaTUBHBIM

OBJ'IaI[CHI/Ie YHUBEPCAJIBHBIMU PETYIIATUBHBIMA HeﬁCTBHHMﬂl

1) camoopeanuzayusi:
—HCMNOJb30BaATHONOJIOTUYECKUE3HAHUS UISIBBISIBJIICHUSITPOOJIEMUN X PEILICHUSIBXXU3HEHHBIXUYU€OHBIXCUTY allHSX;

—BBIOMpPATh Ha OCHOBE OMOJIOTHMYSCKUX 3HAHHUU IEJICBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX JICUCTBUSIX M MOCTYIIKAaX 110 OTHOIIICHUIO K
’)KUBOH MPUPOJEC, CBOEMY 3OPOBBIO U 3JOPOBBIO OKPYKAIOIIIHX;

—CaMOCTOSITEJIbHO OCYHICCTBIISITh MO3HABATCIBLHYIO NCSATECIBHOCTD, BBISBISITH MNPOOJIEMBI, CTaBUTh U (POPMYJTUPOBATH COOCTBCHHBIC
3aJa4i B 00pa30BaTEIbHON NCSTESIILHOCTH M )KU3HCHHBIX CUTYAIHUsX;

—CaMOCTOSITEJIPHO COCTaBJISITh IUIAH PEHICHUS NOPOOJIEeMbl € YYETOM WMEIOMIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH WU
OpeaOUYTCHUM;

—J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM;

—pacmupsTh paMKd Yy9eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHN;

—J1eJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PCIIICHUC;

—OIIEHUBaTh NPUOOPETEHHBINA OMBIT;

—Ccnoco0CTBOBaTh (DOPMHUPOBAHUIO W TIPOSIBIICHUIO ITUPOKOW JIPYJAHIINNA B Pa3HBIX OOJIACTSX 3HAHHUUW, MOCTOSHHO ITOBBIIIATH CBOU
o0Opa3zoBaTeNbHBIA U KYJIbTYPHBIN YPOBEHbB;
2)camMoKOHmMpOs.

—JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, BHOCUTh KOPPEKTHUBHBI B AESTEIbHOCTh, OIICHUBATh COOTBETCTBHUE PE3YIbTATOB LEJISIM;

—BJIaJIETh HABbIKAMH MO3HABaTEJIbHOW pedJIeKCUU KaK OCO3HAHUsSI COBEpHIaeMbIX JCHCTBUU U MBICIUTEIbHBIX TPOIECCOB, UX
pe3yabTaTOB B OCHOBAHUM; UCIIOJIL30BaTh MPUEMBI peIICKCHUU U OIICHKH CUTYaIllH, BBIOOpA BEPHOTO PEIIICHUS;

—YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO UX CHUXKEHUIO;

—IPUHUMATh MOTHUBBI U apTYMEHTBI APYTHUX IMPU aHAIHU3E PEe3yJIbTATOB ACITSIBHOCTH;
3)npunamue cebsi u Opyaux.

—OpUHUMATH CeOsl, TOHUMAasi CBOM HEJIOCTATKH U JOCTOWMHCTBA;

—IPUHUMATh MOTHUBBI U apTYMEHTBI APYTHUX IMPU aHAIU3E PE3yJIbTATOB ACSITSIBHOCTH;

—TIIpU3HABaTh CBOE IPaBO U MPABO JAPYTUX HA OIMMHUOKU;

—pa3BUBaTh CHOCOOHOCTH MTIOHUMATh MUP C MO3UIIUU JIPYTOro YeJIOBEeKa



ITPEJIMETHBIEPE3VJIbTATDI

IIpenmeTHbIe pe3ysIbTaThl OCBOCHHS COJZEpKaHUsI ydeOHOro mpeamera «buomorus» Ha yriyOJ€HHOM ypOBHE OPHEHTHPOBAHBI Ha
obecrniedeHre MPOPMIBHOTO OOYYEHHUSI CTAPIICKIACCHUKOB Ononoruu. OHU BKIIIOYAIOT: crieiupUISCKUEe NJIsd OHMOJIOTUHU HAyYHBIC
3HAHUSI, YMEHUS U CHOCOOBI JCUCTBHU IO OCBOCHHIO, WHTEPIPETAMH M MNPeOOpa30OBaHUIO 3HAHHUUW, BUABI JICSITCIBHOCTH IO
MOJIYdCHHIO HOBBIX 3HAHHUW M WX IPUMEHCHHUIO B Pa3JIUYHBIX Y4YEOHBIX, a TaKXe B pPEaJbHBbIX J>XU3HCHHBIX CHTYyaIlHIX.
IIpeameTHbIC pe3yJIbTATHI IIPEACTABICHBI IO TOAaM U3YYCHUS

10KJIACC

[IpenmeTHBIE pe3yIbTaThl OCBOCHHS yUeOHOTO npeaMeTa «Bbroorus 10JHKHBI OTpaXkaTh:

1) chOpMHUPOBAHHOCTH 3HAHWI O MECTE M POJIM OMOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B (POPMHPOBAHHWHM €CTECTBEHHO-HAYyYHOU
KapTUHBI MUpa, B IIO3HAHUM 3aKOHOB IPUPOAbI U PEIIEHUU NPOOJIEM PAllMOHAIBHOIO NPUPOAONOJIB30BAHUS; O BKJIAJIe POCCUHCKUX U
3apyOeKHbIX YYEHBIX B pa3BUTHE OHMOJIOTUH;

2) BJAJCHUE CHUCTEMON OHOJIOTMYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBONOJIAralromye OWOJOrudyecKrhe TEPMHUHBI U ITOHSITHS
(>’ku3HBb, KJIETKAa OpraHu3M, MeTabO0JIM3M, TOMEOCTa3, CaMOPETYJISLMs, CAMOBOCIIPOU3BEICHHUE, HACIE€ACTBEHHOCTh, H3MEHYHUBOCTh, POCT
U pas3BuTHE); Ouosornueckue teopuun (kierouyHass TteopusT. IlIBanna,M. Illneiinena,P. BupxoBa; xpomocomHas TEOpHUs
HaciaeacTBeHHocTH T. Moprana); ydenus (H.M.BaBuioBa — o 1eHTpax MHOTrooOpas3usi U MPOUCXOXKICHUST KyJIbTYPHBIX PAacTCHUI);
3aKOHBI (eIMHOOOpa3Msi MMOTOMKOB IIEPBOTO MOKOJCHHS, PACIICIUICHHUs, YUCTOTHI TaMeT, He3aBUCUMOIo HacienoBanws . Meunens;
TOMOJIOTUYECKHUX PSAJOB B HACJIEICTBEeHHON n3meHunBoctd H. M.BaBuioBa); npuHIUNBI (KOMIIJIEMEHTApPHOCTH);

3) BJaJIeCHUE OCHOBHBIMHU METOJaMH HAy4YHOTO IMO3HAHUs, HCIOJIB3yEMBbIX B OHOJIOTMYECKHUX HCCIEIOBAHUSIX >XUBBIX OOBEKTOB
(onncaHue, U3MepeHne, HaOJIIAeHUE, SKCIIEPUMEHT);

4) YMEHHME BBIJICJISITh CYIIECTBEHHBbIE NPHU3HAKU: BHPYCOB, KJIIETOK HNPOKApPUOT U DYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpraHu3MOB, B TOM 4YHCJIe OakTepuil, rpuOOB, paCTE€HUM, KUBOTHBIX U YEJIOBEKA; CTPOCHHUS OPraHOB U CHCTEM OPraHOB pAaCTEHUH,
JKMBOTHBIX, YE€JIOBEKa; MPOILIECCOB >KU3HEJCSATEIIPHOCTH, MNPOTEKAIOIIUX B OpraHU3Max pacTeHUM, >KUBOTHBIX U YEJIOBEKa;
OHMOJIOrMYECKUXITPOIIECCOB:00MEeHaBeIIeCTB(METab0IM3M ), TPEBPAILIEHUSIPHEPI UH, OPOKEHUSI, aBTOTPO(GHOr0 U reTepoTpOohHOTro TUIIOB
nuTtaHus, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, TraMeToreHes3a, HSMOpHOreHesa, MOCTIMOPHOHAIBLHOIO pPa3BUTHS,
pa3sMHOKEHUS, MTHIUBHUIYAJTFHOTO Pa3BUTHs OpraHn3Ma (OHTOTeHe3a), B3auMOJICUCTBUSI TEHOB, T€TEPO3HCa; MCKYCCTBEHHOTO 0TOOpA;

5)yMeHre ycTaHaBJIMBAaTh B3aUMOCBSI3H MEXK/y OPTaHOWUIAMH KJIETKH U WX (PYHKIHUSIMH, CTPOCHHEM KJICTOK pa3HBbIX TKaHEH U HX
(pyHKIMSIMHU; MeX/y OopraHaMHd M CUCTEMaMH OPraHOB y PACTE€HUM, >KMBOTHBIX M YEJIOBEKA M MUX (PYHKIHMSIMH; MEXJIY CHUCTEMaMU
OpPraHoB M HUX (PYHKIUSIMH, MEX/y ATalaMH OOMEHa BEIIECTB; ATalaMH KJIETOYHOTO IUKJIA U >XU3HEHHBIX IHKIOB OPTaHU3MOB;
3TanaMy 3MOPHOHAJIBHOI'O PAa3BUTHS; TEHOTUNIOM U (PeHOTUNIOM, (peHOoTUNaMu (hpakTopaMU cpeabl OOUTAHUS;

6)yMeHMe BBISIBISTh OTJIMYUTEIILHBIC TIPU3HAKH )KUBBIX CUCTEM, B TOM YHUCJIE PACTCHUM, )KUBOTHBIX M YEJIOBEKA;

7)yMeHHE HCIOJIb30BaTh COOTBETCTBYIOIIHUE apryMEHTBI, OMOJOTHYSCKYI0 TEPMHUHOJOTHIO M CHUMBOJIMKY IS JIOKa3aTeIbCTBa POJCTBA



OpPraHu3MOB PA3HBIX CUCTEMATUYECKUX I'PYIIIT;

8)ymeHue pemiath OHOJIOTMYECKHE 3aJadu; BBISBISTH IIPUYUHHO-CJICIACTBEHHBIC CBSI3M MEXJY HWCCICIYEMbIMA OHOJIOTHYCCKUMH
MPOIIECCaMU U SIBJICHUSIMH; J€JaTh BBIBOAbI U TPOTHO3BI HA OCHOBAHWH MOJIyYE€HHBIX PE3yJIbTaTOB;

9)ymMeHue BBINOJHATH JA0OpAaTOPHBIC M IPaKTHYECKHE pabdoThl, COOJIONATh NpaBuia IHpu padbore ¢ ydeOHbIM U J1aO0OpaTOPHBIM
obopynoBaHUEM;

10)ymeHHe BBIABUTaTh THUIIOTE3bl, MNPOBEPSITH HX OKCICPUMEHTAJIBHBIMH CpEJICTBAMHU, (GOPMYIHUPYs 1ICJIb HCCICIOBAHUS,
aHAJIIM3UPOBATH MOJYUYCHHBIC PE3YyJIbTAThI U Ae1aTh BHIBOJIbI,

11)ymeHue ydyacTBOBaTh B y4COHO-HCCIICIOBATCIILCKOW padoTe MO OMOJIOTWH, DKOJIOTHUA U MEIUIIMHE, TPOBOJUMON Ha 0a3e IIKOJbHBIX
HaY4YHBIX OOIIECTB, U MyOJIUYHO MPEACTABIISATH ITOJTYUYSHHBIC PE3YJIbTAaThl HA YYEHUUECKUX KOH(PEepeHIUIX;

12)ymMeHHue OLIEHUBATh DTHYECKHE AaCIEKThl COBPEMEHHBIX HWCCJICIOBAaHUNW B 00JIaCTH OHOJOTMM M MEIUIMHBI (KJIOHHPOBAHUE,
WCKYCCTBEHHOE OIUIOJIOTBOPEHHUE, HAIIPABJIICHHOC HW3MEHCHHE TI'€HOMAa M CO3JaHHE TPAHCTCHHBIX OPraHU3MOB);

13)ymMeHre OCYIIECTBIISITh OCO3HAHHBIM BBIOOp Oyayiieid npodECCHOHAIBHON IEITEIBHOCTH B OOJIACTH OWOJIOTUHM, MEIUIIHHBI,
OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SMCTBa, IIHIIEBON MPOMBINUIEHHOCTH, YIJIyOJIsiTh IIO3HAaBAaTEIIbHBIM HHTEpEC,
HarpaBJICHHBI Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOMICH MPOMECCUN U MPOJOIKSHHE OMOJIOTHYECKOTO 0OOpa30BaHUs B YUPCIKIACHHUSIX
cpenHero nmpodeccuoHaIbHOTO U BBICIIETO 00pa30BaHUs

11 KJIACC

IIpenmeTHbIe pe3ynbTaThl OCBOCHUS YUEOHOTO npeaMeTa « bHosorus» oTpaXkaroT:

1) cOpMHUPOBAHHOCTh 3HAHUH O MECTE€ U POJM OHUOJIOTUM B CHCTEME ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUHU COBPEMEHHOM
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MHpa, B MO3HAHUU 3aKOHOB MPUPOJIBI U PEILIEHUH 3KOJIOTHYECKHUX MPOOIeM YeloBeYeCcTBa, a TaKKe B
pelIeHNN BOIIPOCOB PAllMOHAJIBHOI'O NPUPOAONOIb30BaHUS; U B (POPMUPOBAHUU LIEHHOCTHOI'O OTHOLIECHUSI K IIpHUpoAEe, OOIIECTBY,
4eJIOBEKY; O BKJIAaJl€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHUH;

2) yMEHME BJIQJIETh CHUCTEMON OHOJIOTMYECKHUX 3HAHMM, KOTOpasi BKJIIOYAET ONpeAe]eHUs U NOHUMaHHE CYIIHOCTHU
OCHOBOIIOJIATaloIIUX OUOJIOTMYECKUX TEPMHHOB U MOHATHUM (BHUMI, 3KOcucTeMma, Ouocdepa); OMOIOrnyeckue TEOpuH (IBOJIIOIIMOHHAS
Teopust Y.JlapBuHa, cuHTeTHUecKass Teopusi sBoonun);yueHuss(A.H. CeBeprnoBa—o0 MmyTsIX ¢W HaOpaBJIEHUSX HABOJIOLINH,
B.N.Bepnajackoro — o 6uocdepe);3akoHbl (reHetnyeckoro paBHoBecus Jx.Xapauu B.BaiinOepra; 3apossiieBoro cxojcrsa K.M.
Bbapa); npasuna (Mmuaumyma 0. JIubuxa, sKOJIOrHYeCcKO NUpaMUIbl YHEPTHUH ); TUIIOTE3bI (runoresa «mupa PHK» V. I'mnbepra);

3) yMeHHE BJIaJIeTh OCHOBHBIMHU METOJIaMH HAy4YHOIO MO3HAHUS, MCIIOJB3YEMbIMU B OHOJIOTMYECKUX HCCJIEJIOBAHUSX >KUBBIX
OOBEKTOB M JKOCHCTEM (ONHCaHUE, W3MEpPEeHHEe, HAOJIOJEHHE, DKCIEPUMEHT); CIIOCOOAMH BBISIBJIEHHS] U OLIEHKH aHTPOIIOTCHHBIX
U3MEHEHUU B IPUPOJIE;

4) yMEHHE BBIJICJISITh CYIIECTBEHHBbIE NPU3HAKU: BUJI0B, OMOr€OI€HO30B, YKOCUCTEM U OHOC(ephl; CTAOUIN3UPYIOIIETO, JIBMXKYIIETrO
U pa3pbIBAIOIIEr0 €CTECTBEHHOTO OTOOpa; aionaTpUyuecKoro U CUMMIATPUYECKOTO BHUJI000pa30BaHUs; BIMSHUS JABMDKYIIUX CHII



9BOJIFOIIMHM Ha FeHO(bOHI[ TIOITYJIAAIIUHA HpI/ICHOCO6HCHHOCTI/I OpraHu3MoOB K CpcCiac O6I/ITaHI/ISI, qepCaOBaHUA HaHpaBHeHI/If/’I SBOJIFOIIUH ;
KpyrosopoTa BCIICCTB U ITIOTOKAa SHCPIuM B OKOCHUCTEMAX,

5) YMCHHUC YCTaHaBJIMBATb B3aWMMOCBS3HM MCKIAY IPpoLCCCaMH I3BOJOLHWHU; ABUKXYIHIMMHU CHJIIAMH AHTPOIIOICHE3a; KOMIIOHCHTaAMHU
Pa3INIHBIX 5KOCUCTCM U HpI/ICHOCO6HCHI/IHMI/I K HUM OPraHH3MOB,

6)yMEeHHE BBISBISITH OTJIMYHUTEIbHBIC MMPU3HAKH >KUBBIX CHCTEM; HNPHUCIIOCOOJICHHOCTh BHAOB K Cpelie OOMTaHUsA; aOMOTUYECKHUX U
OMOTHYECKUX KOMITOHEHTOB YKOCHCTEM; B3aUMOCBS3E€H OPraHN3MOB B COOOIIECTBAX; aHTPONOTCHHBIX U3MEHEHUH B DKOCHUCTEMaX CBOCH
MCCTHOCTH;

7)yMEHHE HCIIONb30BaTh COOTBETCTBYIOLINE apryMEHTbI, OHMOJOTHYECKYIO TEPMHUHOJIOTUIO U CHMBOJIMKY JUJIsI JIOKa3aTelbCTBa
pOZCTBa OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX T'PYIIl; B3aMMOCBS3HU OPTraHHU3MOB U Cpedbl OOUTaHUS; €IMHCTBA YEJIIOBEUECKUX
pac; HeOOXOAUMOCTHUCOXPAHECHHUSIMHOTOOOPa3UIBUJOBUIKOCUCTEMKAKY CITOBUSICOCYIIIECTBOBAHUSIIPHUPOABINYCIIOBESYECTBA;
8)ymMeHue pemarh OHOJOTHYECKHE 3a/1auM; BBISIBISITh NPUYMHHO-CJIEJICTBEHHBIE CBSI3M MEXY HCCIEAYyEeMbIMH OHOJIOTHYECKUMU
MPOIECCaMU U SIBJICHUSIMH; J€JaTh BBIBOJABI M IPOTHO3bI HA OCHOBAHUH MOJIyYE€HHBIX PE3yJIbTaTOB;
9)yMeHHe BBINOJHSITH J1abopaTOpHbIE M MpaKTUYECKHE paboThl, COOMIOAaTh IMpaBuiia Mpu padoTe ¢ ydeOHBIM U J1abOpaTOPHBIM
obopynoBaHUEM;
10)ymMeHue BbBIABUTaTh THUIIOTE3blI, MOPOBEPSITHh HX ODKCOEPUMEHTAJIbHBIMH CpeACTBaMH, Q(QOpPMYIHPYS IeJIb HCCIIeI0BaHUs,
aHAJIN3UPOBATH MOJYUYCHHBIC PE3YyJIbTAThI U AeJ1aTh BBIBOJIbI;
11)ymenne yyacTBOBaTh B y4eOHO-HUCCIEAOBATEIbCKON paboTe Mo OHOJIOTHH, YKOJOTUH U MEIHUIIMHE, IPOBOAUMON Ha 0a3e IIKOJIbHBIX
HAYYHBIX OOIIECTB, U MyOJIUYHO MPEACTABIISTH ITIOJTYYSeHHBIC PE3YJIFTAaThl HA YYCHUUECKUX KOH(PEePEeHIIUSX;
12)yMeHHe OIleHUBATh THUIIOTE3bl U TEOPHU O TPOUCXOKICHUHU KU3HU, YEJIOBEKA W YEJIOBEYECKHX pac; O MPUYMHAX, MOCIECACTBUSIX U
crioco0ax npeaoTBpalleHUs I100aIbHBIX U3MEHEHUM B Ouocdepe;
13)ymeHue oOCyIIeCTBISATh OCO3HAHHBIM BBIOOp Oyaymier TmpodeccuoHanbHON JIESATEJILHOCTH B 00JacTH OWOJIOTHMH, SKOJIOTHH,
MPUPOJIOTIOIB30BAHUS, MEIUIUHBI, OHMOTEXHOJIOTUH, MCUXOJOIrUH, BETEPUHAPHUH, CEJIBCKOTO XO3SMCTBa, MUIIEBOW HNPOMBIILICHHOCTH;
yriyOJIsiTh TIO3HAaBaTEJIbHBII HMHTEpEC, HaAIpaBJIEHHbII HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Ipodeccuu MU MPOJIOIKEHUE
OMOJIOTUYECKOTO 00Opa30BaHUS B YUPEKJICHUSIX CPETHETO NMPOPECCHOHATBHOTO M BBICIIIETO OOpa30BaHMUSI.

COAEPXAHWUE YYEBHOI'O NMPEAMETA «BUONOINA»

10KJIACC
1024,13 HMX 14—pe3epBHOE BpeMs

Temal.buosiorusa kak Hayka(l4)

CoBpemMeHHas Omosorusi — KOMIUIeKcHasi Hayka. KpaTtkast ucrtopust pa3Butusi 6uosioruu. buonorndyeckne Hayku M M3ydaeMble UMH
npobnempl. DyHIaMeHTaIbHbBIC, IIPUKIIAAHBIE U TOUCKOBBLIE HAYYHBIE HCCIIEIOBAaHUS B OMOJIOTHH.



3HadyeHne OMOJIOTUM B (POPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAY4YHOU KapTHUHBI Mupa. lIpodeccumn, cBsizaHHbIE C OMOJIOTHEN.
3HauyeHHne OMOJIOrMH B MPAKTUYECKON AEsITEIbHOCTHU UEJIOBEKA: MEJAUIIMHE, CEJIbCKOM XO3s1MCTBE, IIPOMBIIIJIEHHOCTH, OXPaHe NPUPOIbI

JlemoHcTpauumn

Hoptpetsl: Apucrorens, Teoppacrt, K. Jluauent, XK - b Jlamapk, U.Jdapsun, ¥Y.I'apseii, I .Menngens, B.1.Bepuanckuii, 1. II.
ITaBnos, 1. 1. Meunukos, H. 1. Basunos, H. B. Tumodeer-Pecoscknii,/[x.Yorcon,D.Kpuk,/[.K.bexsieB

Tabauiel U cxeMbl: «CBsI3b OMOJIOTHH C IPYTUMHU HayKaMu», «Cucrtema OMOJIOTHYECKUX HAYK)

Tema2. 7KuBble CUCTEMbI M X M3y4YeHHE(24)

JKuBble cucTteMbl Kak npeaMeT u3lydeHus oOnonoruu. CBOMCTBA KUBBIX CUCTEM: €IMHCTBO XHUMHUYECKOT'O COCTaBa, JAUCKPETHOCTh U
LE€JIOCTHOCTb, CJIOXXHOCTh M YIOPSIJIOUEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPraHU3alus, CaMOBOCHPOU3BEACHUE, Pa3APaKUMOCTh,
U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM oOpraHu3alMu >XHUBBIX CHCTEM: MOJIEKYJISIDHbIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBbIN, NOOIIYJISILUMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOoTeorneHOTHIeCKH), Onochepusnlii. [Ipomnecchl, MPOUCXOAsIINe B KUBBIX cucTeMaxXx. OCHOBHBIC MIPU3HAKUA >KHUBOTO.
JKu3ub kak ¢opma cymniecTBOBaHUsI MaTepuu. Hayku, H3ydaromue )KUBbIe CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aIINH.

N3yuenue XuBBIX cucTeM. MeToapl OMOIOTHYECKONH HAayKH: HAOJIOJACHUE, U3MEPEHHUE, YKCIICPUMEHT, CUCTEMaTU3ausI, MEeTaaHaJIU3.
IlonsitTue O 3aBUCHMMOIW M HE3aBUCUMOM mnepemMeHHou. llmanupoBanme skcniepumeHTa. [loctanoBka u mpoBepka runore3. HyreBas
runore3a. lloHsTue BBIOOPKM U €€ HOCTOBEpHOCTH. Pa3Opoc B Ouosornyeckux JaHHbIX. OIl€EHKa JOCTOBEPHOCTH MOJIyUYEHHBIX
pe3yabTaToB. [IpUunHbBI HCKa)KE€HUs pe3yJIbTaTOB dKCIIEpUMEHTa. lloHsATHE CTATUCTUYECKOIO TECTA.

Tabmuiel u cxembl: «OCHOBHBIE TIPU3HAKH >KU3HW», «DBHUOJIOTHYECKHE CHCTEMBD», «CBOWCTBaA >XWUBOM MaTepuUu», «YPOBHHU
OpraHu3aluM >KUBOU mNpupoab», «CTpoeHHE >XUBOTHOM KIETKW», «TKaHU >XHUBOTHBIX», «CHCTEMBI OpPraHOB YE€JIOBEYECKOIO
opranuszmay, «buoreonenos», «buochepa», «KMeToabl U3YUSHUS YKUBOU MIPUPOIBI»

OOGopyaoBaHue: JadopaTOpHOE 00OPYAOBAHUE AJIsl TIPOBEICHUSI HAOIIOASHUN, U3MEPEHHUU, IKCTIEPUMEHTOB
JlabopaTropHble U IpakTHYeCKHE PA0OTHI
[MpakTnueckas pabota «cnoib30BaHNE Pa3TUIHBIX METOJIOB ITPH U3YUYESHHUH KUBBIX CUCTEM)

Tema3.buosiorusakaerku(24)

Knerka—cTpykTypHO-QYHKIIHOHAIIBHASL €AUHUINA >KUBOTO. McTopust oTkpbITUst kjiieTku. Padorer P . I'yka, A. JleBeHnryka .
Krnerounas teopus (T.11IBann, M.Ilneinen, P.BupxoB). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUH.

MeTonbl MOJIEKYJISIPHOW M KJIETOYHOW OWOJIOTMU: MHUKPOCKOMUs, Xpomarorpadus, 3JeKTpodope3, MEeToJa MEUYEeHbIX aTOMOB,
auddepeHuagTbHOe HEeHTpUPYTrupoBaHUE, KYJIBTUBUPOBAHHUE KIIETOK. ZH3yuenue @urxcuposaHHvlx Kiemok. DIESKTPOHHAas

MuKpockonus. Kongporkanvnas mukpockonus. Bumanvhoe (npusicusznennoe) uz)y4eHueKiemor.™
JdeMoHcTpannu
IHoptpetsl:P.I'yk,A. JleBenryk, T .llIBann,M. lIneinen,P.Bupxos,K.M.bap
Tabauib!l 1 cxembl: «CBETOBOH MHUKPOCKOID), «DIEKTPOHHBIN MUKPOCKOID, «cTOpHUs pa3BUTHUSI METOJIOB MUKPOCKOITUW




OGopynoBaHue: CBETOBOW MHUKPOCKOIT; MUKPOITpEIapaTbl pAaCTUTEIIBLHBIX, )KUBOTHBIX U OaKTEpPHAIIBHBIX KJIETOK

JlaGopaTopHble U MpPaKTHYECKHE PAGOTHI

IIpakTnueckas pabora «HM3ydeHume METOIOB KIETOUYHOM Owmosiorum (xpomartorpadmus, snexkrpodopes, auddepeHnnaIbHOS
neHrpudyruponanue, [111P)»

Tema4. Xumuueckas opranusanus kjiaetku (104)

XUMHUYECKHUU COCTaB KJIETKH. Makpo-, MUKPO- U YIBTPAaMHUKPO3JIEMEHThI. Bona n €€ poip Kak pacTBOpUTEINsI, peareHTa, ydacTue
B CTPYKTYPHUPOBAHHUU KIIETKH, TSILUIOPETYJISIIMU. MUHEpalbHbIE BEHIECTBA KJIETKH, UX ONOJIOTHUYECKasi pojib. POk KaTHOHOB U
aHUOHOB B KJIeTke. Opranmyeckure BellecTBa KJIeTKU. buonoruueckue noaumepsl: beaku. AMHUHOKHUCIIOTHBINM cOCTaB OCJIKOB.
CTpyKTyphl 6eJIKOBOM MOJIeKybl. [lepBudHas cTpykTypa Oenka, IenTHIHast CBA3b. BTopuyHas, TpeTHYHAas1, Y4eTBEpTUIHASA

cTpyKkTyphbl. Jlenarypanus. CoiictBa 6enkoB. Kinaccudukanus 6enkoB. buonornyeckne pyHknuu 6eaKkoB. //puonbsl.

VYraeBoabl. MoHOcaxapuabl, Aucaxapulbl, OJUrocaxapuibl M nojucaxapujbl. OOmuUN IUIaH CTPOEHUS M (PU3UKO-XUMHYECKHE
CBOIiCTBa yriieBoaoB. buosiornueckne PyHKIINHU yTI€BOIOB.

Jlununel. I'mapodunsHo-THApOdOOHBIEe cBoMicTBa. Knaccudukauus nunuaos. Tpuriuuepuasl, Gochoaunuibl, BOCKH, CTEPOUIBI.
Buonornyeckne ¢yHkumn gunuaoB. OOmme cBOWCTBa OMOJIOTHYECKMX MEMOpaH — TEKy4YeCThb, CHOCOOHOCTh K CaMO3aMBIKAHHIO,
HOJIyITPOHUIIAEMOCTh

Hyxneunnosbie kucnorel. JIHK wu PHK. Crtpoenne HykienHoBbix KkuciaoT. Hykmneoruasl, aunHykineotuasl. [Ipunnun
kommiieMeHTapHocTH. IIpaBuio Hapradpda. Crpykrypa JJHK — nBoiinas cnupanb. MecToHaxoxaeHUe U Ouonorudeckde (GyHKIUU
JHK. Buaslt PHK. ®yuknuu PHK B kineTke.

Ctpoenue monekyinbl ATdD. Makpospruueckue cBsizu B Molekyie AT®d. buonorudeckme d¢dynkiuu ATD. BoccTraHOBIEHHBIE
NEepeHOCUYUKH, HUX (yHKuMH B kieTtke. [Jpyrue nykieo3uarpudocharei(HTD). CexkBenupoBanue JHK. Mertonsl reHOMHKH.
TpaHCKpUIITOMUKH, IPOTEOMHUKH.

CrpykTypHasi OuojoTHUsi: OuMOXMMHUEecKHUe U OMOoPHU3NYECKHE HCCIEJOBAaHUS COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPHI
OouomosiekyJli. MoaenupoBaHUe CTPYKTYPbl U (PYyHKIIMH OMOMOJIEKYJI MU UX KOMIUJIEKCOB. KoMnbIOTEepHBIN AU3allH 1 OpraHUYECKHM

CHUHTE3 OMOMOJIEKYJI U UX HENIPUPOIHBIX aHAJIOI'OB.
JdemoHcTpauuu
[optpersr: JI. ITomunar, Ix. VYorcon, ®. Kpuk, M. VYwunkwuac ,P.Opankaur, @.Courep, C.IIpy3unep

Hdunarpammel: «PacripesieieHne XMMUYECKUX DJIEMEHTOB B HEXUBOHW IpUpojie», «PacrpeneneHne XMMUUYECKUX AJIEMEHTOB B >XHMBOU
OpUpoOaLH

Tabauibr u cxembl: «llepumoanueckass Tadiauila XUMUYECKHUX 2JIEeMEHTOB», «CTpOeHHE MOJIEKYJIbl BOJBI», «BemecTtBa B cocTaBe
OpraHusMoB», «CTpoeHHe MOJEKYJIbl Oenka», «CTpyKTypbl O€JIKOBOM MOJIEKYJbD», «CTpOeHHE MOJIEKYJ YrieBoJIOB», «CTpoeHue
MOJIEKYJI JIUTTUJI0B», « HyKienHoBbIe KUCITOTHD, «CTpoeHue MOJIeKyIbl ATD».




O06opy/ioBaHUE: XUMHUYECKas ITOCyia U 000py/10BaHHE

JlaGopaTopHble M MPaKTHYECKHE PAGOTHI:

1TaGopaTtopHas pabora «OOHapykeHHE OCIIKOB C MOMOIIBIO KAYECTBEHHBIX PEAKIIUI»

2J1abopatopHas pabora «MccnenoBaHne HyKJIICHHOBBIX KHUCIIOT, BBIACICHHBIX U3 KJIETOK PAa3IUIHBIX OPTaHU3MOB)

TemaS.CTtpoeHuen(pyHKIMUKIETKH(8Y)

Tunel KJI€TOK: 3yKapuoTudeckas U npokapuorudeckasa. CTpyKTypHO-(YHKIHMOHAJIbHBIE OOpa30BaHMUs KIIETKH.

CtpoeHue mpokapuoThudeckor kJeTku. KiierouHass crteHka Oakrtepuiim apxeii. OCOOEHHOCTH CTPOCHHS rerepoTpodHOU H
aBTOTPO(PHON NPOKAPUOTHYECKUX KJIETOK. MecTo U poJib IIPOKAPHUOT B OMOLICHO3aX.

Ctpoenne U (GYHKIMOHHPOBAHHME DyKapUOTHUYECKON kiaeTkHu. Ilnasmaruueckass wmemOpanHa (Twiasmanemma). CTpyKTypa
Iia3MaTU4ecKoil meMOpaHbl. TpaHCIIOPT BEIISCTB dYepe3 IUIa3MaTHYSCKYHD MeMOpaHy: TmaccuBHbIM (nuddysus, obneryéHuas
g dy3usi, OCMOC), aKTUBHBIA (IIEPBUYHBIN U BTOPUYHBINA aKTHUBHBIKM TpaHcnopT). Ilomynponunaemocts meMOpansl. Pabora HaTpuii-
KaJIWEeBOro Hacoca. DHAOMUTO3: NUHOIMUTO3, (¢aromurol. Ik3omuto3. Kiierounas crenka. CTpykrypa U PYHKIUM KIIETOYHOU CTEHKH
pacTeHuii, rpuOOB

Iuronna3sma. Lluro3one. Llutockesner. ABukeHue nuroruia3mbl. OpraHouibl KjieTku. OJHOMEMOpaHHbIE OPraHOUAbI KJIETKHU: dHJI0-
mia3zmarudeckas: cetb(DIIC), anmapar ['oabaku, TU30COMBI, UX CTpO€HHE M (PyHKIMHU. B3auMOCBsA3b 0ITHOMEMOpPaHHBIX OPraHOUIOB
kieTku. CTpoeHUe TpaHyJSIPHOTO peTUKyiiymMa. Mexaunusm nanpaenenusi oenxkos ¢ OIIC. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMmOpan. ['mankwii (arpaHyisipHBIN) 3>HAOIIIa3MaTHYeCKUU peTukyiyM. CekperopHast (QyHKOus anmapara [ oibiku.
Moougpurayus 6enxos 6 annapame Ionvooxcu. Copmuposxa 6Genkoe ¢ annapame I onvoxcu. TpaHCTIOPT BelIeCTB B KJieTKe. Bakyonn
pactutenbHbIX KieToK. Kirerounslit cok. Typrop.

ITomyaBTOHOMHBIE OpPraHOMJbI KJIETKH: MUTOXOHAPHUHU, TMJIacTUAbl. [Ipoucxoorcoenue mumoxonopuii u niacmud. Cumbuozcenes
(K.C.Mepeorckosckuii,JI. Mapeynuc). Ctpoenne U pyHKIIUHM MUTOXOHApUM M miactui. [lepBUYHBIE, BTOPUYHBIE U CJIOXKHBIE IIACTH/IbI
(poTocuHTE3UPYIOMIUX SYKAPHUOT. XIOPOIUIACTHI, XPOMOIIIACTHI, JIEHKOIIJIACTHI BHICIINX PACTEHUH.

HememOGpanHbie opraHonsibl kjieTku. CTpoeHue u pyHKIIMU HEMEeMOpPaHHBIX OpPraHOUA0B KieTKu. Pudocomel /lpomesrcymounvie
Gunamenmor. MukpobdunaMeHTbl. AKmunogvle MuKkpoguiamernmot. MplllIeUHbIE KIETKU. AKMUHO8bIE KOMNOHEHMbl HEMbIULEYHbIX
knemox. Mukporpy6ouku. Kinerounslii nentp. CTpoeHHe M JABHKEHHE >XI'YTHUKOB M peCHHYEK. MHUKPOTPYOOUKH IIMTOILIA3MBI.
Hentpuons. benku, accoyuuposanmnvie ¢ Mukpouiamenmamu u Mmukpompybouxamu. Momopnuvie benku.

Anpo. OO6osiouka sapa, XpOMaTHH, KapuoIuiadma, SIAPBIIIKH, HUX CcTpoeHue U (GYyHKUIUH. SnepHbIil OeJIKOBBI MaTpPHUKC.
IIpocTpaHCcTBEHHOE PacHoOJIOKEHHUE XPOMOCOM B UHTepda3HOM sijipe . Dyvxpomamun u cemepoxpomamun. benku xpomarnHa —
TUCTOHBL. J[uHamuka s10epHoti 06010uKu 6 Mumo3se. SInepHbIi TpaHCIIOPT

Krerounsie BkiroueHusi. CpaBHUTEIIbHAS XapaKTEPUCTUKA KIIETOK DYKApHUOT, PACTUTEIIbHOMN, )KUBOTHOM, TPUOHOIA.
JdeMoHcTpannu
IHopTtpethl: K.C. MepexxkoBckuit, JI. Maprymnuc



Tabauibl u cxembl: «CTpoOeHHUE 3YKAPUOTHUYECKOUN KIIETKU,
«CTpoeHHE >KHUBOTHOU KIETKW», «CTpOEHHE pacTUTEIbHOM KIETKN», «CTpoeHUue MUTOXOHApuu», «Aapo», «CrtpoeHue
NPOKAPUOTUYECKON KIIETKH

OO0opyaoBaHHE: CBETOBOM MHKPOCKOIT; MUKpPOIpENnapaTbl pacTUTEIBHBIX, KUBOTHBIX KJIETOK; MUKpOIpEIapaTbl OaKkTepHalbHbBIX
KJICTOK.

JlaGopaTopHble U NpaKkTHYecKne padoThl

1JTaGopaTtopHas pabota «M3yueHue cTpoeHuUs KIETOK pa3IMYHBIX OPTaHU3MOB

2[lpakTuueckas pabora «/3ydeHre CBOMCTB KJIIETOYHOU MEeMOpaHbD»

3 JlabopatopHas pabora «MccienoBaHue II1a3MoJIM3a U J€TUIa3MOJIN3a B PACTUTEIIBHBIX KIIETKaX)»

4llpakTuueckaspadbora «3ydyeHne ABMKEHUS] [TUTOILIA3Mbl B PACTUTEIIBHBIX KIETKaX»»

Tema6.00MeH BelecTB M NMpeBpallleHHe JHEPruM B KJieTke (94)

AccuMUISILIMS U IUCCUMWIISIITASI—IBE CTOPOHBI MeTabonu3ma. Tursl oOMeHa BemecTB: aBTOTPOGHBII U reTepoTpodHBINA. YyacTue
KHUCJIOpOJa B OOMEHHBIX MpoIeccax. JHEepreTudecKkoe obecrieueHre KIeTKu: npespamnienne ATd B 0OMEHHBIX MpoIeccax.
depMeHTATUBHBIN XapaKTEp PEaKIUU KIETOYHOro Metadoau3zma. @epMeHThI, X CTPOCHUE, CBOMCTBA U MEXAaHU3M JICHCTBUSI.
Kodepmentsl. OTnnuus pepMeHTOB OT HEOPraHUUECKUX KaTaan3aTopoB. belKu-akTUBaTOPhI U OEIKU-UHTUOUTOPHI. 3aBUCUMOCTh
CKOpocTHU EepPMEHTATUBHBIX PEaKIHI OT pa3IudYHbIX (PaKTOPOB.

ITepBUYHBIN CHHTE3 OPraHUYECKHUX BEIIECTB B KJIeTKe. DOTOCUHTE3 . AHOKCUCEeHHbLU U OKCUSEHHBLU homocunmes y bakmepuil
Csemocobuparowjue nuemenmsl U NUSMEHMbl peakyuoHHo2co yenmpa. Ponb xjopomsacToB B mpoiuecce (orocuHTe3a. CBeToBas u
TemHoOBast ¢dazpl. DPomoovixanue, C3-., Cqg-mu CAM-munsvr ¢pomocunmesza. IlpoayKTHBHOCTH (HOTOCHHTE3a. BiusiHWEe pa3IHdHBIX
(pakTOpOB Ha cKOpOCTh POTOCUHTE3A. 3HAUECHUE (POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpas3ue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUPULMPYIOIIME OaKTepUH, Kele300aKTepur, cepoOaKTepuH,
BOJIOPOJIHBIE OaKkTepUu. 3HAUEHHUE XEMOCHUHTE3A.

AHaspoOHbIe opraHu3Mbl. Busisl 6poxkenus. [IpoaykTel 6poKeHUs U UX UCIIOJIb30BaHHUE YEJIOBEKOM. AHAa’pOOHbBIE MUKPOOPraHU3MbI
KaK OOBEKThl OMOTEXHOJIOTUHU U BO3OYAUTEIN OOJIE€3HEM.

A»poOHBIE OpraHu3Mbl. DTamnbl dHepreTuueckoro oomMena. IloarorosurenbHsplil sTamn. I'mukoan3 — OECKUCIOPOIHOE pacIIeIICHUEe
TJTFOKO3BI.

Buosornyeckoe oKHUCIIEHUE, WIN KJIETOUYHOE JAbIXxaHue. Polb MUTOXOH/IpHUIi B Ipolieccax OMOJIOrMYEeCKOro okucieHus. L{luknuueckue
peaknuu. OkucnutrenbHoe (ochopunmpoBanue. DHepeusi memopannozo cpaduenma npomonos. Cunred ATD: paboma npomonnoi
ATD-cunmaswi. IlpenmyiiecTtBa a3poOHOro MyTH OOMEHa BEHIECTB Iepel aHadPOOHBIM. DG (HEKTUBHOCTH YHEPIreTUUECKOIr0 OOMEeHa

JdemoHcTpauuu

IHoptpertnl:/Dx.ITpuctin, K. A. Tumupsize,C.H.Bunorpanckuii,B.A.Ourensrapar,lI.Mutues,I'. A.3aBap3un

Tabauib! U cxeMbl: «POTOCUHTE3Y, « DHEPreTUUeCcKUuil oOMen»,«bruocunres 6enka», «Ctpoenue pepMeHTa», «XEeMOCHHTE3»
OOopyioBaHHEe: CBETOBOH MUKPOCKOIT; OO0OpYA0OBaHMUE JUTsI IPUTOTOBJICHUSI IIOCTOSIHHBIX U BPEMEHHBIX MUKPOIpEIapaToB




JlaGopaTopHble U NpaKkTH4YecKne padoThl

1JIaGoparopHuas pabora «M3ydeHne KaTaaTuTHIECKONH aKTUBHOCTHU (DepMEHTOB (HAa NPpUMEPE aMIJIa3bl UJIM KaTajaas3bl)»
2JIaGoparopHas padota «M3yueHne ¢pepMEeHTATUBHOTO PACIICIUICHUS IIEPOKCHUIA BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX)>
3JIabopatopHas pabora «CpaBHEHHUE MIPOIECCOB POTOCUHTE3a U XEMOCHUHTE3a»

4JlaGopaTtopHasi pabota «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXaHUSD)

Tema 7. HacaeacrBenHass uHopmanusa U peanusanus e€ B kietrke(9)

Peakuuun matpuyHoro cuHresa. [I[pyHIHIT KOMILUIEMEHTApHOCTH B peakIMsIX MAaTPUYHOIo cuHTe3a. Peanmuzanusi HaciaeaCTBEHHOM
uHpopMarmu. ['eHeTHYeCKuil KoJ, ero cBoucTBa. TpaHckpunus — wMarpuuHblii cuHTe3 PHK. IlpuwHUOMNBI TpaHCKPUIIIIUH:
KOMIUJIEMEHTApPHOCTh, AHTHUIIAPAJLUICIIBHOCTh, ACUMMETPUUYHOCTb. Co3zpesanue mampuunvix PHK 6 sykapuomuueckou Kiemke.
Tenomepsl u tenomepasa. Hexooupyrowue PHK

Tpancnsuuss u e€ stanbl. Yuactue TpaHcnopTtHbix PHK B OumocunHTe3e Oenka. YcioBusi OuocuHTe3a Oenka. KomupoBaHue
aMHHOKHCIIOT. Poib puOocom B GnocuHTE3E Oenka.

Coepemennvle npeocmasienus o cmpoenuu cenog. Opranusanus reHoMa y IIpoKapuoT U 3yKapuoT. Perynsiniys akTHBHOCTU I'€HOB
y npokapuoT. ['unoreza omnepona (d.2Kako0,)K.MaHno). Moaexynapuvie mexaHuzmvl 3Kcnpeccuu ceHog y sykapuom. Poab
xpomamuna 6 pe2yaayuu pabomul cenos. Perynsinusi oOMEeHHBIX ITpolieccoB B KjieTke. KiieTounbiii romeocTas.

Bupycsl — HeksieTouyHble (QOpMBI KU3HHM M oOnuratHbie napas3uTbl. CTpOeHHE MNPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHUPYCOB,
OakrepuodaroB. Kuzuennwviti yuxn J{HK-cooeporcawuxeupycos, PHK-cooepocawux eupycos, 6baxkmepuogacos. QObpammuas
MpaHcKpunyus, peeepmasd, uHmezpasd.

BupycHsie 3a6oneBaHUs 4enoBeKa, )XKUBOTHBIX, pacteHuii . CITM /], COVID-19,connanpHble 1 MEAUIIUHCKHE TPOOIISMBI

buounpopmamuxa: ummecpayus u amaiuz oOoavuwux Mmaccugos(«bigdata») cmpyxkmypuvix OuonocuvecKux OAHHBIX.
Hanomexnonocuu 6 ouonocuu u meouyune. llpoepammupyemoie pyuxkyuu o6eaxos. Cnocobwvt 0ocmasKu 1eKapcma.

JdemoHcTpauuu

IHoprpetsl: H.K. Konsnos, /. 1. UBaHoBCckuii

Tabomunel U cxeMbl: «buocuHTe3 Oei1ka», «I ' eHeTHUYeCKU KOI»,

«Bupycb», «baktepuodarm»
JlabopaTopHble U NpaKkTHYeCcKHue padoThl
IMTpakTuueckas padora «Co3gaHue MOJIeIU BUPYCa»

Tema8.7Ku3HeHHbI HUKJ KJIeTKH(64)

Knerounslii 1mki, ero mepuoibl u peryisinus. MuaTepdaza u Muto3. OCOOESHHOCTU IPOIIECCOB, MNPOTEKAIOIINX B HHTEpdase.
IToaroroBka kJieTku K AeneHuo. [IpecuHTeTHYeCKUi (ITIOCTMUTOTUYECKHI ), CHHTETUYECKHUI U TIOCTCUHTETHUECKUN (MPEMUTOTUUECKHUN)
nepuoibl UHTepda3sbl.



Matrpuunbii cunte3d JIHK — permmukanus. Ilpunnuner perummkanyuy JIHK: koMmmiemMeHTapHOCTh, IMOJYKOHCEPBATHUBHBINM CHUHTE3,
aHTunapauieabHocTh. Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenne xpomocoM. Tesmomepsl U TenomMepasa. XPOMOCOMHBIM
Ha0Op KJIETKHU—KAapUOTHUM. JIUNIJIONIHBINA U TarJIOUITHBIA HA0OPHl XpOMOCOM. I 'oMoJiornaHbIe XpoMocoMBbl. [1oj10BbIE XPOMOCOMBI.

Jenenue xiaeTknm — wMHUTO3. CTaaum MHUTO3a € IIPOUCXOSIINE B HUX IpOIlecChl. Tkl MuTO3a. KaprnoknHe3 U ITMTOKUHES.
buosoruyeckoe 3HaueHuEe MUTO3A.

Peryssitinst MUTOTHYECKOTO ITUKIJIA KIETKH. [I[porpammupyemast KiieTouHasi THOSIIb—ariornTo3s.

Kiierounoe sigpo, XpoMocoMbl, (pyHKIIMOHAJIbHAsI TEHOMUKA. Mexanuzmul npoaugepayuu, oudgepenyuposku, cmapenusu 2ubeiu
xnemok. «{ugpposas knemrka» — ououngopmamuueckue mooenu PYHKYUOHUPOBAHUSL KAEMKU.

JdemMoHcTpanuu

Tabauiibl u cxembl: «KU3HEHHBIN UK KIETKN», «MHUTO03», «CTpoeHue xpomocom», «Perumnkanus JTHK»

OGopynoBaH#ue: CBETOBOW MHUKPOCKOIT, MUKpoOITperapaTbl: «MHUTO3 B KJISTKaX KOPEIKa JTyKa»

JlaGopaTopHble H MpaKkTH4YecKne padoThl

1JIaGoparophuast pabora «3ydeHrne XpoMOCOM Ha TOTOBBIX MHKpOMperaparax»

2JIaboparopHas padota «Habarogenne MuTo3a B KJIeTKaX KOHUYMKA KOpenIKa JIyKa (Ha TOTOBBIX MHKpOIIpenapaTax)»

Tema9.Crpoenunenpynknunopranuzmon(174)

Bbuonoruueckoe pazHoodpaszue opranu3dMoB. OJTHOKJIETOUHbIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbIE OpPraHU3MBI.

OCOOEHHOCTH CTPOCHHUSI U >KU3HEACSATEIIBHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu, OJHOKJIETOYHBIE TPUOHI,
OJIHOKJIETOUYHBIE BOJOPOCHU, JApyrue npoTucTthl. KosoHMaibHBIE OpraHu3Mbl. B3auMOCBs3b YacTe€l MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opranbl U1 cCUCTEeMbI opraHoB. OpraHu3M Kak equHoe 1eiioe. ['omeocTtas. Tkanu pacteHuil. THIIBI pacCTUTEIIHLHBIX TKAHEH:
oOpazoBaTtenbHasl, MOKPOBHAasl, IPOBOJISIIAsl, OCHOBHAsI, MexaHuueckas. (OCOOEHHOCTH CTpOCHHUS, PYHKIUN U PACTOIIOKCHHUS
TKaHEW B OpraHax pacTeHUMH.

TkaHu KMBOTHBIX M 4YeJOBEKa. THIbI XUBOTHBIX TKAaHEW: DJIUTEIHAJIbHAS, COCAWHUTEIIbHAsA, MbIIICYHAasi, HEpPBHAas.
Ocob6eHHoCcTH cTpoeHHusl, GYHKIIUN U PACIIOIOKEHUSI TKaHEe! B opraHax >KUBOTHBIX U YEJIOBEKA.

Oprassbl. BereraTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPTaHOB KMBOTHBIX U YeJjloBeKa. DYHKIIMKU OPraHOB U
cucteMm opranoB. Omopa tena opranu3MoB. Kapkac pactenuii. CkeaeTbl OJHOKICTOYHBIX 1 MHOTOKJICTOYHBIX >KUBOTHBIX. Hapy XKHbIN U
BHYTpEHHUI ckeneT. CTpO€HUE U TUNbl COSIUHEHUSI KOCTEH.

JBmwkeHnue opraHu3mMoB. JIBM)KEHHME OJHOKJIETOYHBIX OpPraHu3MoB: aMEOOHWIHOE, JKIYTHKOBOE, pecHU4YHoe. JIBukeHue
MHOT'OKJIETOYHBIX PACT€HHUH: TPONMU3MbI M HACTUU. J|BUKEHHE MHOTOKJIETOYHBIX >XHBOTHBIX W YEJIOBEKA: MBIIIEYHAasT CHCTEMA.
Pednekc. CkesierHble MbIIIIBI U uUX padora  Onopa Ttena opraHu3moB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX >KMBOTHBIX. Hapy>XHbBII U BHYTpeHHUH ckesieT. CTpOEHHE U TUIIBI COETUHEHNST KOCTEM.



HI/ITaHI/Ie OpI‘aHI/IBMOB. HOI‘J’IOH_IeHI/Ie BOJbI, yI‘J'IeKI/ICJIOFO rasza 1 MI/IHepaJIBHLIX BCIIICCTB paCTeHI/IHMI/I. HI/ITaHI/Ie KHUBOTHBIX.
BHYTpI/IHOJIOCTHOC %1 BHyTpI/IKHeTO‘-IHOG HI/IIJ_IeBapeHI/Ie. HI/ITaHI/IG ITIO3BOHOYHBIX JXHUBOTHBIX. OTI[CJIBI HI/IH_[CBapI/ITeJ'ILHOI‘O TpaKTa.
[TnmeBapurenbHbie kene3bl. [InneBapuresbHas cucTeMa 4eJIoBeKa.

Jpixanne opranu3moB. JlpiIxaHue pacteHuil. J[pixaHue >XKUBOTHBIX. Jluddy3us ra3oB uepe3 MOBEPXHOCTH KIETKH. KoskHOE
npixanue. JlpixatenbHasi moBepXHOCTh. JKaGepHoe u nérouyHoe papixaHue. JlpIxaHue IMO3BOHOYHBIX >KHMBOTHBIX M YeJIOBEKA.
OBOJIIONMOHHOE YCJIOXKHEHHUE CTPOECHHUS JIETKUX I103BOHOYHBIX J>KHMBOTHBIX. JlpIxaTenbHass cucTeMa 4eJloBeKa. MexaHu3m
BEHTWISILUU JETKUX Yy MTUIL U MJIEKOTUTaromux. Perymsnusa npixanus. JpixareabHble OObEMBIL.

Tpancnoprt BemiecTB y oprainu3mMoB. TpaHCIIOPTHBIE CUCTEMBI paCTEHUN. TpaHCHOPT BELIECTB Yy )KUBOTHbIX. KpoBeHOCHas cuctema u
e€¢ opranbl. KpoBeHocHass cucTtemMa NO3BOHOYHBIX JKHUBOTHBIX M 4esioBeka. Cepane, KpPOBEHOCHbIE cocydabl W KpoBb. Kpyru
KpOBOOOpaIleHusi. DBOJIOIUOHHBIC YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX >XKUBOTHBIX. Pabora cepana u eé
peryJisuus.

Brinenenune y opranu3moB. Beraenenue y pactreHui. Breiaesienue y kKuUBOTHbBIX. COKpaTUTENIbHbIE BaKyoau. OpraHbl BbIJACICHUS.
DunpTpanus, CeKpenunsi 1 0OpaTHOE BCachIBaHUE KaK MEXaHU3MBbI pabOThl OpraHoB BblAeaeHUs. CBsA3b MOJOCTH Tela C KPOBEHOCHON U
BBIJACIUTEIILHON cucTeMaMu. BrljieieHne y MO3BOHOYHBIX >KUBOTHBIX U 4yenoBeka. [louku. CtpoeHue u GyHKIIMOHUpOBaHUE HepOHA.
OOpa3oBaHue MOYH y YeJIOBEKa

3amra 'y OpraHu3MoOB. 3alluTa y OJHOKJIETOYHBIX oOpraHu3MoB. CHnopbsl OakTepuili M ILMCTHI TPOCTEeHIIUX. 3ammra y
MHOT'OKJIETOYHBIX pacTeHui. Kytukysna. CpeacTtBa N1aCCUMBHOM M XUMHUUYECKOU 3aIMThl. @UTOHIINAbI

3anra y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M UX NMPOU3BOJHBIC. 3aliuTa opranmusma ot 6ose3He. IMMyHHasi cuctema 4yesjJoBeKa.
Knerounslii U ryMopajbHBI HMMYHUTET. Bpoxa€HHbIN, NpUOOpPEeTEHHBIN crenuPUUecKknii HUMMYHHUTET Teopnss kioHaAJIBHO-
cenektuBHOoro wummyHutrera (I[1.Opaux, D.M.bepuer, C.ToneraBa) BocnamutenbHble OTBETHI OpPraHU3MOB. Poib BpOXIEHHOTO
WUMMYHHUTETa B pa3BUTHU CUCTEMHBIX 3a00JIeBaHUN.

Pa3,[[pa)KI/IMOCTI> n peryjpsinust 'y OpraHuimMoB PaS,I[pa)I(I/IMOCTL Y OAHOKIJICTOYHBIX OPraHU3MOB. Takcucsl. PaSI[pa)KI/IMOCTL nu
peryjisaus y paCTeHHﬁ. PocToBBIC BelllecTBa U UX 3HAYCHUEC.

HepBHasi cucrema u pediiekTopHasi peryisiius y >KHMBOTHbIX. HepBHass cucrtema u €€ oTAeybl. DBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHUSI HEPBHOU CHCTEMBI y XUBOTHBIX. OTIAEHBbI TOJIOBHOTO MO3ra MO3BOHOYHBIX KHBOTHBIX. Pediiekc u pediiekTopHast ayra
be3zycnoBHbIe U yCci1OBHBIE pedIEKCHI

I'ymMopanbHast peryisiiiss U dHJIOKPUHHAsI CHUCTEMa >XKUBOTHBIX W 4YejoBeka JKene3bl 3HIOKPUHHOM CHCTEMBI U HUX TOPMOHBI.
JeiictBue ropMoHOB. B3anMocCBsI3bp HEPBHOW U DHAOKPUHHOM cucTeM. | mnmoraramo-ruriopusapHasi CUCTEMA.

JHemoncmpayuu
IHoptper: N.I1. ITaBioB



Tabmunbl 1 cxembl: «OIHOKIJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUYHBIE Bojopocan», «bakrepum», «llpocreiimuey», «OpraHbl
LIBETKOBBIX pacTeHui», «CUCTEMBI OPraHOB II03BOHOYHBIX JKUBOTHBIX», « BHYTpeHHEEe CTpOe€HHE HACEKOMBIX», « TKaHU pacTeHui»,

«KopueBbie cucremb», «CtpoeHue crtebisi», «CTpoeHHE IJIMCTOBOM IUIACTUHKW», «TKaHU >XUBOTHBIX», «CKEJIeT dYeI0BEeKay,
«ITnmeBapurenbHas cucrema», «KpoBeHocHasi cucreMa», «/IpixareabHasa cucrema», «HepBHas cucrema», «Koxa», «MbluieuHast
cucreMa», «BblienuresnbHass cuctemMay, «IDHIOKpHUHHAsA cucreMa», «CtpoeHue MbImnb», «MMMyHHUTET», «KHIIIEYHOIIOJIOCTHBIEY,
«Cxema nutaHus pacTeHui», «KpOBEHOCHBIE CHUCTEMBI MO3BOHOYHBIX >XHUBOTHBIX», «CTpoeHue rulpb», «CTpoe€HUE IIJIaHAPUN,
«BHyTpeHHee CTpoeHHE HdOXIAeBOro dYepBs», «HepBHas cucrema pbeio», «HepBHasi cucrema  msarymkw», «HepBHas  cucrema
pecMBIKaroIuXcs», «HepBHas cuctema ntuny, «HepBHas cucrema miiekonuTaroIiux», «HepBHast cuctema denoBeka», «Pediekc.

OOopyaoBaHHE: CBETOBOM MHKPOCKOI, MHUKpOIIpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB; MHUKpOIpernapaTbl TKaHEH; pPaKOBHUHBI
MOJUIIOCKOB; KOJUIEKIIMU HACEKOMBIX, HIJIOKOXKUX; KUBBIE 3K3EMIUISIpbl KOMHATHBIX PAacTEeHUM; repOapuy pacTEeHUil pa3HbIX
OTACJIOB; BJIAKHBIC IIpCIiapaTbl JKMBOTHBIX,; CKCJICTHI IMTO3BOHOYHBIX] KOJIJICKIIMH 6eCHO3BOHO‘~IHBIX KHMBOTHBIX, CKCJIECT YCJIOBCKA,
o0opyoBaHHE JJISI AEMOHCTPAIMM IMOYBCHHOI'O W BO3AYIIHOTO MHUTAHUS PACTCHHM, paclleIUICHUs Kpaxmalia U OCJIKOB ITO]I
nerictBueM (QEpMEHTOB; OOOpYIdOBaHUE JISI JICMOHCTPAIIUM M ONBITOB IO U3MEPCHUIO KU3HCHHOW EMKOCTH JIETKHUX, MEXaHHU3Ma
AbIXATCIIBHBIX HBH)K@HHﬁ; MOACIN I'OJIOBHOT'O MO3Tra pa3JIM4YHbIX )KUBOTHBIX.

Jlabopamopmvie u npakmuueckue pabomoi
1 JTaGoparopnas pabora «M3yueHue TkaHEH paCTCHUI

2 JlaboparopHast pabota «M3yueHune TkaHEeH )KUBOTHBIX)
3 JIaboparopnas pabota «3yueHne opraHOB [IBETKOBOT'O PACTECHUS

Temal0.Pa3MHoOxeHU€e ¥ pa3BUTHE OPraHU3MOB (84)

dopMBbI pa3MHOXKEHUSI OPraHU3MOB: Oecrionoe (BKJIoYas BETreTaTUBHOE) U MojoBoe. Buibl 6ecrionoro pa3MHOXEHHUA: HOUYKOBAaHUE,
CriopyJisiliisi, (pparMeHTanusi, KIOHHPOBAHUE.

I[TomoBoe pasmHoxkeHue. [lonoBrie KieTKH, Wiau rameTbl. Meio3. Craguu meriosa. [loBenenne xpomocom B merose. KpoccuHroBep.
Bbuonoruyeckuii cMbIca Me03a U NOJIOBOTO Ipoiiecca. Meio3 U €ero MecTo B )KM3HEHHOM ITUKJIE OPraHU3MOB.

I[IpenzaponsiieBoe  pa3BuTHe. ['ameToreHe3 y >XHUBOTHBIX. I[lomoBwie skxerne3pl. OOpa3oBaHWE W pPa3BUTHE TMOJOBBIX KIETOK.
Cniepmaroresnes u ooretes3. CTpoeHHUE NOJIOBBIX KIIETOK.

O1u1010TBOPEHHUE U DMOPHUOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CTOCOOBI OTIIOJIOTBOPEHUS: HAPpY>KHOE, BHyTpeHHee. [lapTeHorenes.

u yesioBeka. llepuonbl oHTOreHes3a yenoBeka. CTapeHue U CMepPTh KaK OMOJIOTHYECKHUE MTPOLECCHI.



Pa3smuo)xenue u pa3Butue pacteHuil. I'ameropur u cnopodur. Meiio3 B )KU3HEHHOM IIHKJIe pacTeHu. OO6pa3oBaHue CIIop B IIporecce
Meio3a. 'amerorenes y pacreHui. OIUIONOTBOPEHUE M PA3BUTHUE  PACTUTEIBHBIX  OPraHU3MOB. JlBOiiHOE OIJIONOTBOPEHUE Yy
LIBETKOBBIX pacTeHuil. O6pa3zoBaHUe U pa3BUTHE CEMEHU. MEXaHU3MBbI PETryJISIIIMU OHTOTEHE3a Y PACTCHUN U )KUBOTHBIX

LHemoncmpayuu
Hoprpetsi: C.I'. HaBamun, X. lllneman

Tabaunel u cxembl: «BereratuBHOe pa3sMHOXKEHHE», «THIOBI OECIOJIOTO pa3dMHOXKEHUs», «Pa3sMHOXXEHHE XJIaMHUIOMOHAIbD,
«Pa3zmMHOkeHue »HBrieHe», «Pa3sMHOXeHue TuapbDy, «Menos3», «XpomMocombl», «l'ametroreHes», «CTpoeHHE SUIECKICTKU WU
cuepmaro3ouia», «OCHOBHBIE CTaJiMM OHTOreHesa», «lIpsamoe m Hempsimoe pa3zBuTue», «Pa3BuThe MalcCKOro xyka», «PazButue
capaHun», «Pa3zButHe IArymikmn», «/[BolHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHUiID», «CTpOoeHHE CEeMsIH OJIHOJOJIbHBIX WU
ABYJIOJIBHBIX pacTeHUID, « ’KM3HEHHBIN ILIUKJI MOPCKOW KaIlyCThbD», «KU3HEHHBIM LUK MXa», «KHU3HEHHBIN LIUKJI DAllOPOTHUKAY,
«Ku3HeHnHbId UK COCHBD)

OGopyaoBaHue: CBETOBOM MHUKPOCKOIT; MUKPOTIpETIapaThl SIMIEKIJICTOK U CIEPMaTO30UI0B; MOJieib «L{UKII pa3BUTHS ISTYIIKH

JlabopamopHble u npakmuyeckue pabomaul
1JIabopatopHasipabora «lM3ydyeHune CTpOeHUs TOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpETapaTax»

2l IpakTudeckaspadoTa « BpIsIBICHHE MPU3HAKOB CXOJICTBA 3aPOIBIIICH TTO3BOHOYHBIX JKUBOTHBIX)
3JIaGopatopHasipadboTra «CTpOoeHHE OPTraHOB PA3MHOKEHUSI BBICIINX PACTCHU»

Temall.l'eHeTHKa—HayKa 0 HacJe JCTBEHHOCTH U U3MEHYMBOCTH OPraHU3MoOB(24)
HcTopus craHoBiIE€HUS U pa3BUTUS T€HETUKHU Kak Hayku. Pabotel I'.Mennens, I'.Jle ®pusza, T.Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX
B pa3Butuu reHeTuku. Padorel H.K.KomeroBa, H.U.Basuiora, A.H.benosepckoro, I'.J . Kapneuenko, IO. A. ®wunumnyeHko,
H.B.Tumodeena-PecoBckoro

OCHOBHBIE I'€HETHUYECKHE MOHSITHS U CUMBOJIbI. | OMOJIOrHYHbBIE XpOMOCOMBI, AJUICJIIBHBIC I'CHbI, AJIbTCPHATHUBHBIC IIPHU3HAKH,
I[OMI/IHaHTHI)II\/’I " pCHCCCI/IBHBII\/’I IIpPpHU3HaK, TOoMO3UTroTa, I1cTrepo3nurora, 4yucrasa JIUHUA, FI/I6pI/II[I)I, I'SCHOTHUII, (1)€HOTI/IH. OcHOBHEIE
MCTOABI.

NunuBuiyanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIOrus — HayKa O pa3BUTHH OpraHu3MoB Mopdgozenez — oOHa u3
2nasnuix npobnem smopuonocuu. Konyenyus mopgozenos u mooenu mopgocemnesza. Craaum >MOpHOreHe3a >KHUBOTHBIX (Ha
npumepe Jrymkmn). Jpoonenue. Tunbsl apobnenust /lemepmunuposannoe u HedepMuHuposaHHoe oOpoobneHue. bractyra, THUIIBI
Onactyi. OcoOeHHOCTH APOOJICHUS MIJICKOITUTAIOIIUX. 3apobIIIeBbIe JIUCTKU (TacTpyJisinusi). 3akjiagka OpraHoB W TKaHEW H3
3apOJBINIECBBIX JIUCTKOB. B3anMHOE BiIMsSIHHE YacTeM pa3BHUBAIOLIETOCS 3apojbllia (3MOpHOHAIbHAS WHIAYKIUs) 3akjajgkKa IlaHa



CTPOCHHUSI Y)KUBOTHOI'O KaK PE3yJbTaT UEPAPXUUCCKUX B3aUMOJICHCTBUI I'eHOB. BinsiHue Ha SMOPUOHATIBHOE Pa3BUTHE PA3JIMIHBIX
(hakTOpOB OKpYyKAFOIIECH CPEIIbI.

Poct u pasButue XUBOTHBIX. [locToMOpHOHaANBHBIN HEPHUOA.

[Ipsimoe u He npsimoe pa3ButTHe. PazButre ¢ meraMopdo30M y OECITO3BOHOYHBIX U MTO3BOHOYHBIX JKUBOTHBIX. BHoJIorndyeckoe 3HaueHUe
IIPSIMOI'O U HEMPSIMOI'O Pa3BUTHSA, UX PACIIPOCTPAaHEHUE B IIpUpoOae. Tumnel pocra >XKUBOTHBIX. DaKTOpBI peryisiiuu pocTa >KUBOTHBIX
u yenoBeka. CTtaJiuu NOCTIMOPHOHAIIBHOTO Pa3BUTHS y KUBOTHBIX U 4enoBeka. I[lepunosbl oHTOreHe3a desoBeka. CrTapeHue U CMEpTh
KaK OMOJIOTUYECKHUE MPOIIESCCHI

Pa3smHuo)xenue u pa3Butue pacteHuil. I'ameropur u cnopodur. Meiio3 B )KM3HEHHOM IIHKJIE pacTeHnii. OOpa3oBaHue CIIOp B Mporecce
Meio3a. I'amerorenes y pacreHuil. OIUIONOTBOPEHUE M PAa3BUTUE  PACTUTEIbHBIX  OPraHU3MOB . JIBOMiHOE OMJIOOTBOPEHHUE Y
LIBETKOBBIX pacTeHuii. OOpa3zoBaHUE U pa3BUTHE CEMEHU. MeXaHU3Mbl PETYJISIIIUU OHTOI€HE3a Y PACTEHUM U )KMBOTHBIX

Lemoncmpayuu
Hoptpetsi: C.I'. HaBamun, X. [lneman

Tabmunbl u cxembl: «BereratuBHoe pa3sMHOXKeHHE», «Tumnbl 6ecnojoro pa3MHOXEHUs», «Pa3MHO)keHHe XJIaMHJOMOHAJIbD»,
«Pa3zmMHOXXeHne 3BrieHb», «Pa3dMHOXXeHHne ruapbp», «Menos», «XpomocoMmbe», «l'amerorenes», «CTpoeHue SANLEKIETKU,
criepmarto3onga»,«OCHOBHbBIE CTagunu OHTOreHes3a», «lIpsiMoe u HemnpsimMoe pasBuTHe», «Pa3zBuTHe MaNWCKOro ’xyka», «Pa3zButue
capaHun», «Pa3zBurue nsarymkwn», «JIBOMHOE OMJIIOAOTBOPEHHE Yy IBETKOBBIX pacTeHUiID», «CTpoeHHE CeMsSH OJHOIOJBHBIX WU
JBYNOJBHBIX pacTeHUN», «KM3HEHHBIN IIUKIJII MOPCKON KamycCTbD», «KU3HEHHBIN LUK MXa», «KU3HEHHBIN NUKJI NAaOPOTHUKA,
«OKW3HEHHBIN UKII COCHBD»

OGopyaoBaHue: CBETOBOW MUKPOCKOIT; MUKPOTIpETIapaThl SIMIIEKJICTOK U CIEPMATO30HUI0B; Moaelb «L[UKIT pa3BUTHS JIATYIIIKN

Jlabopamopnvle u npakmuueckue pabomoi
1JIaGopatopHas paborta «/3yueHue CTpOEHHUs MOJIOBBIX KJIIETOK Ha TOTOBBIX MHUKpONperaparax»

21IpakTuueckasapadora « BpIsiBIeHNE NPU3HAKOB CXOJICTBA 3apO/IbIIIEH TTO3BOHOYHBIX YKUBOTHBIX)
3JIaGopatopHasipadoTa «CTpoeHHE OPraHOB Pa3MHOXXEHHSI BHICIITUX PACTCHHUI

Temall.I'eHeTHKa—HayKa 0 HACJEACTBEHHOCTH H M3MEHYMBOCTH OPraHU3MOB(24)
Hctopusi cTaHOBJIEHUS W pa3BUTHS Te€HETHKH Kak Hayku. Padorter I'. Mennens, I'.Jle ®puza, T. Moprana. Ponb oTedeCTBEHHBIX
yu€HbIX B pa3zBuTuu reHetuku. Padorsr H.K.Konsnosa, H.M.BaBunoBa, A.H.benosepckoro, I'.J[ . Kapnieuenko, FO. A. ®dunummaeHko,
H.B.Tumodeena-PecoBckoro



OCHOBHBIE T'€HETHYECKHE IIOHSITUSI W CHUMBOJIbl. [ OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHbIE I'€Hbl, aJlbTE€PHATUBHbIE NPU3HAKU,
JOMHHAHTHBIM W PELEeCCHUBHBINA NPU3HAK, TOMO3UI0OTa, TI'€TEPO3UT0Ta, YUCTAasl JUHUS, THOPUIBI, TeHOTHUIl, (heHOTHUIl. OCHOBHBIE
METO/JIbl FEHETUKH: THOPUIOJIOTrMYECKUH, IUTOJIOTUYECKUM, MOJIEKYJISIPHO-TE€HETUYECKU M

JHemoncmpayuu
Hoprperbl: I''Mennens, I'. e dpus, T. Mopran, H K Komsunos, H.U.Basunos, A.H.benosepckuii, ['.J[.Kaprneueunko,
0. A . ®ununuenko, H.B. TumodeeB-PecoBcknii

Tabauiiel B cxeMbl: «MeTOIbl TEHETUKI, «CXEeMBI CKPEIITUBaHUS»

Jlabopamopnvle u npakmuyeckue pabomol
Jlaboparopnasi pabora «/lpo3oduiia ka KOOBEKT TEHSTUICCKUX HUCCIICTOBAHUI

Temal2. 3aKOHOMEpPHOCTHU HacaeACTBeHHOCTU(104)

MonorubpugHoe ckperuBanue. llepBblii 3akoH MeHaenss — 3aKOH eauHoOoOpa3wst THOPHIIOB IIEPBOro IOKOJICHHWs. [IpaBmiio
JoMUHHpOBaHUsA. Btopoii 3akoH Menaenss — 3aKOH pacuUleIUIeHUs1 IpU3HaKoB. lluTonormyeckue OCHOBBI MOHOTMOPHUIHOTO
cKpemmBaHus. ['Mnore3a 4ucTOTHI raMeT.

AHanmu3upyroniee ckpemmBaHue. [IpoMeXyTOUYHBIN XapaKTep HacCJIEIOBaHUS. PacaienyieHne mnOpuU3HAKOB HPH HEOOJHOM
JOMHWHUPOBAHUU.
Jurubpugnoe ckpemmBaHue. TpeTuit 3akoH MeHaensi — 3aKOH HEe3aBHUCHUMOIO HacJIeAOBaHWs IMpHU3HAKOB. L[uTomornyeckne oCHOBBI

I[I/II‘I/I6pI/II[HOl"O CKpCIiruBaHuA.

CuensieHHoe HacienoBaHue Npu3HakoB. Padorel T.Moprana. CireruieHHOEe HacjeIOBaHWE T'€HOB, HapyIICHHE CHEIUICHUS MEXIY
reHamu. XpoMOCOMHasi TEOpHsl HACIEJICTBEHHOCTH.

I'enernka mnoma. XpPOMOCOMHBIM MEXaHHU3M OIPEACIICHUsT I10Jla. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. I'omMoramerHslii "
reTeporaMeTHbIN I0JI. ' eHeThnueckas CTpyKTypa MOJIOBBIX XpoMocoM. HacienoBanue nIpu3HaKkoB, CHEIUIEHHBIX C II0JIOM

I'enoTun kak nesnocrtHas cucrema. [lneorponnsa—MHOXKECTBEHHOE JIeHCTBUE reHa. MHOXXECTBEHHBIN ajuieIn3M. Bianmonencreue
HeaJuieabHbIX TeHOB. KommniiemeHnTapHocTs. Onucras. Ilomumepus.

I'emeTnueckuii KOHTPOJIb pa3BUTHUA paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA, a TAKXKC (bI/ISI/IOHOFI/I"ICCKI/IX IpoueCCOB, MIOBCACHUS U
KOTHUTHUBHBIX (I)yHKL[I/Iﬁ I'eneTnueckmue MeXaHU3MBI CI/IM6I/IOTCHC33, MEXAaHHN3MBbI BBaPIMOI[efICTBI/IH «XO3AWH—IIapa3suT» 1
((XOBfIPIH—MI/IKpO6I/IOM». I'eHeTHYECKHE aCIIEKThI KOHTPOJIAA U USMCHCHU ST HaCHeHCTBeHHOﬁ I/IH(I)OpMaHI/II/I B ITOKOJICHUAX KIICTOK HU
OpPraHmu3MoOB.



LHemoncmpayuu
Iloprpethi: I'.Meunnens, T. Mopran

Tab6nuiel u cxembl: «llepBblii B BTOpO# 3akoHBI MeHnneis»,« Tpetnit 3akoH MeHers», «K AHATU3UPYIOIIee CKPEIInBaHHC),

«HemonmnoenomuuupoBanue», «CIETUIEHHOE HACJIEJOBAaHUE TPU3HAKOB y JIp030Guiibl», «I eHeTuka mnona», «KapuoTurl yeimoBeka,
«Kapunotun npozoduie», «Kapuorumn ntuis», «MHOXKECTBEHHBIN ajlIeIn3M», «B3anMoaeiicTBue TeHOBY

O6ODVI[OB3HI/ICZ MOACJIb IJIsI ACMOHCTpAl 3aKOHOB CI[I/IHOO6pa3I/I$I FI/I6pI/II[OB IISPBOTO MOKOJICHUA U PACIICINNICHUSA ITPU3HAKOB,
MOACIBb AJIsd AEMOHCTpAIlM 3aKOHA HE3aBHUCHUMOI'O HACIICOAOBAHUA IIPHU3HAKOB, MOJACJIb AJIsI JCMOHCTpAalHH CICIINICHHOI'O
HacJICAOBaAHUA IIPU3HAKOB] CBCTOBOM MHKPOCKOII, MUKpPOIIpCIIapar: «I[p030(1)1/ma»

JlabopamopHble u npakmuyveckue pabombl
1IIpakTuueckasipadora «M3ydeHue pe3yIibTaTOB MOHOTHOPHUAHOTO CKPEIIMBAHUS Y APO30(UIBI»

21IpakTuueckaspadora «M3yueHue pe3yIbTaToOB AUTHOPUIHOIO CKPEIIUBAHUS Y APO30(PHUIIBD

Temal3. 3aKOHOMEPHOCTH U3MEHYUBOCTH(64)
B3aumopeiicTBrue reHOTHNIA U cpeabl Tpu hopMupoBaHuu heHoTuma. MI3aMmeHdInBoCTh Npu3HakoB KaduecTBEHHBIC U KOJIMYSCTBECHHBIC
npUu3HaKd. BUIbl N”3MEHYNBOCTH: HEHACIICICTBEHHAsI U HACJICACTBCHHAsI.

MoaudpukaiimoHHass U3MEHUYUBOCTh. Posib cpenbl B GOpMHUPOBAHUN MOJU(PUKAITMOHHON n3MeHUYuBOocTU. Hopma peakuuu
npu3Haka. BapuanmoHHbIN psiyi u BapuannoHHas kpusas (B.MoranHncen). ColicTBa MOAU(UKAITMOHHON NU3MEHYUBOCTH.

I'enoTunuyeckass U3AMEHYNBOCTE. CBOMCTBA T€HOTHUITMYECKON N3MEHUYHUBOCTH. Buabsl reHOTUIHYECKONM N3MEHYHUBOCTH: KOM6I/IHaTI/IBHa}I,
MyTalnuOHHAasA.

KomOunaTtuBHast ”3MEHYHUBOCTh. Mei03 U MOJIOBOM MPOIIecC —OCHOBAa KOMOMHATUBHON U3MEHYUBOCTU. POIb KOMOUMHATUBHOM
U3MEHUYHBOCTH B CO3JaHUU IT€HETHUYECKOTO Pa3HOOOpa3usl B IpeJiesiax OJTHOTO BUIA

MyTaIII/IOHHaSI HN3MCHYHNBOCTD. BI/II[I)I MyTaHI/If/'Ii T'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC. CrioHTaHHEBIC U NHAYIOIHUPOBAHHBIC MYyTalluH.
H}IepHBIe U OUTOIINIA3MAaTUYCCKHUEC MyTallnuu. CoMaTHUYdeCKHE U ITOJIOBEIC MyTanuu. HpI/I‘-II/IHI)I BO3HHUKHOBCHMS MyTaLII/Iﬁ MYTaFeHBI
U UX BJIIMAHHUC HA OPraHU3MBblI. 3aKOHOMCpHOCTI/I MYyTallMOHHOTO ITporecca. 3aKOH TOMOJOTHYCCKUX pAOIOB B HaCHCHCTBCHHOﬁ
HN3MCHYHNBOCTH (H.H.BaBI/IJ'IOB). BHCHIICpHaSI N3MCHYHNBOCTH U HACJIICIACTBCHHOCTD.

Dnucenemurxa u nuceHomurKka, poJjlb InuceHemudecKux qbaxmopog 6 HACNe006aHUU U UBMEHYUBOCMU qbeHomunuquKux
NPU3HAKOB Y OPcAHU3MOE.

Hemoncmpayuu
IHoprpetsl: I'. [le ®pus, B. HMoranncen, H. 1. Basuinos



Tabaunel U cxembl: « BUabl U”3MEHYUBOCTHY, «MoupUKalmOHHAs U3MEHYUBOCThY», « KOMOMHATHBHAs U3MEHYUBOCTHY ,«Meto3»,
«Or1umogoTBOpeHuE», «I 'eHeTuuecKkre 3a00JIeBaHUs USJIOBEKa», « BUIIbI My TaIiuii.

OOopyioBaHUE: KUBBIE U repOapHbIe dK3EMIUISIPbl KOMHATHBIX PACTEeHUI; pUCYHKH (poTorpadun) KUBOTHBIX C Pa3IMUHBIMU BUJIaMU
U3MEHUYMBOCTH

JlabopamopHble u npakmu4eckue pabomaul
1JIaGoparopnast pabora «lcciaemoBanne 3aKOHOMEPHOCTEH MOAUPUKAITMOHHONW U3MEHYHUBOCTH. [locTpoeHre BapuallMOHHOTO psiia U
BapHUaIllMOHHOW KPUBOM»

21IpakTuueckas padora «MyTauu y 1po30]uibl (Ha TOTOBBIX MHUKpOIIpenaparax)»

Temal4.I'eHeTuKa yesioBeKa(34)

Kapuotnn uyenoBeka. MexayHapoaHasi IIporpaMma HCCJIEIOBAaHUS I'€HOMA 4YeJjloBeKa. MeToabl HU3y4Y€HHsI T'€HETUKH 4YeJIOBEKa:
TCHeaJIOTHYCCKUN, OJIM3HEIIOBBIN, MUTOTCHETUYCCKUM, TMOMYJISSIIMOHHO-CTATUCTHIYSCKUM, MOJICKYJIsipHO-TeHeThn4Yeckuii. COBpEeMEHHOE
OIIpEAEJICHUE T€HOTHUNA: T[MOJIHOTEHOMHOE CEKBCHUPOBAHME, TIE€HOTUIIMPOBAHHUE, B TOM 4wucie ¢ nomoupsro [II[P-ananu3za.
HacnencrtBennwsie 3ab0osieBaHus 4ejloBeKa. [e@HHbIE W XPOMOCOMHBIE OOJIe3HHM YejloBeKka boie3Hu ¢  HacjeJICTBeHHOH
MPePacnoIOKECHHOCThIO. 3HAUCHUE MEIUIIMHCKON T'€HETUKU B IPEAOTBPALICHUU U JICUCHUH T'€HETHUYECKHUX 3a00JI€BaHUM 4YeJIOBEKa.
Menuko-reHeTHYeCKOe KOHCYIbTHUpoBaHUEe. CTBOJIOBbIE KJIETKHU. [IOHATHE «Tr€HETHUYECKOTo Ipy3a». DTUUECKHUE aCHEeKThl UCCIEI0OBAHUN
B 00JIacTH peJaKTUPOBAHUSI T€HOMAa U CTBOJIOBBIX KIJIETOK

I'eneTnueckue (pakTopbl MOBBIIIEHHONW YYBCTBUTEIBHOCTH 4YeJIOBEKa K (PU3UYECKOMY M XHUMHUYECKOMY 3arpsi3HEHUIO OKPYKarollen
cpenbl. ['eHeTnUeckas npeapacnoyOKEHHOCTh YE€JI0BEKa K MaTOJOTHSAM

Llemoncmpayuu
Tabauibl u cxemsbl: «KapuoTurn dyenoBeka», «MeToabl U3yUeHUsI T€HETUKH YeJloBeKa», «l eHeTndeckue 3a00JIeBaHUsI YEJIOBEKa)

JlabopamopHble u npakmuveckue pabombi
IMpakTuueckasi padbora «CocTaBJIECHUE U aHAJIHU3 POJOCITOBHOM»

Temal5. Cesiekuusa opraHu3sMoB (44)

JlomecTukanusi U CeJeKIMs. 3apOoKJICHUE CEJICKIUU U AoMecTukanuu. Yuenue H. H. BasumnoBa o lLlenTpax mpoUCXOXKXAEHUS U
MHOTro00pa3usi KyJbTypPHBIX pacTeHUU. PO CEEeKIINHU B CO3/ITaHUU COPTOB PACTEHUN U MOPOJ KUBOTHBIX. CopT, MopoJa, mtaMM. 3aKOH
TOMOJIOTHYECKHUX PSIZIOB B HAcJeJICTBEeHHOW u3MeHuYuBOCTH. H.M.BaBuioBa, ero 3HadeHune AJisi CEIEKIIMOHHOU pabOTHhI.

Metoabl celeKIMOHHOM paboThl. M CcKycCTBEHHBIH OTOOP: MacCOBBI W WHIAUBHUIAYAIbHBIN. Omansl KOMOUHAYUOHHOU CeleKyUlU.
HcnpiTanue npousBoauTesied mo noToMcTBy. OTOOp MO IT€HOTHUITY C MOMOIIBIO OIEHKU (PeHOTHUNAa NOTOMCTBAa U OTOOp MO I'€HOTHUILY C
nomoibio anaau3a JJHK.



HcKyCcCTBEHHBIM MyTareHe3 KaK METOJI CEJICKIIMOHHOM paboThl. PajauanimoHHBIN M XUMHUYECKHH MyTarcHe3 KakK HCTOYHHK
MyTaluil y KyJbTYPHBIX (popM opranu3mMoB. Hcmonb30BaHME TEHOMHOTO PEAAKTHPOBAHUS U METOJIOB pekoMmOuHaHTHBIX JIHK mis
MOJIYYECHHsI UCXOAHOTO MaTepuasa JJisi CEJIEKIUU.

[Monmyuenne mnonuruionnoB. BHyTpuBHmoBass rudbpuamusanus. BIM3KOpOJICTBEHHOE CKpendBaHWe, WM HWHOpuauHTr. HepoacTtBenHoe
CKpeluBaHue, Win ayTopuaunr. I'erepo3uc m ero npudusHsl. Mcnosjgbp3oBaHue rereposrca B ceyekiuu. OtnanéHHass ruOpuau3anus.
IIpeononenune 6ecnioanst MEXBUIOBBIX THOPUIOB. JIOCTH)KEHUSI CEJIEKIIMN PACTEHUM U )KUBOTHBIX «3€1€HAs pesoNoyUs».

CoxpaHeHHE U U3YyUYCHUE TCHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUN U UX JUKHUX POAHYCH JJIA CO3TaHHS HOBBIX COPTOB U
THOPHUIOB CEIBCKOXO3SIUCTBEHHBIX KYJIBTYpP. M3yueHue, cOXpaHeHUeUYNpaileHUe2eHemu4eCKUMUPeCypPCaMUCelbCKOX03SAUCGEH-
HBbIX U NPOMBLCIIOBBIX HCUBOMIHBIX 6 YEIISX VIAVHULICHUS] CYUWECMBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUC]IE C
npUMeHeHUeM COBPEMEHHBIX MeN0008 HAYUHbIX UCCIe008AHUL, NEePedO8blX UOeU U NePCNEKMUBHBIX MEXHOIO0CUL.

LHemoncmpayuu
Ioprpetsl: H.M.Basunos, 1. B. Muuypun, I'. I. Kapneuenko, I1.I1.Jlykbpsinenko, b.JI.Acraypos, H.bopnoyr, [.K.besnsieB

Tabaunbl u cxembl: «L[eHTpbI TPOUCXOXKACHHUS W MHOT000pa3us KYyJIbTYPHBIX pacTeHUI», «3aKOH T'OMOJOTHYECKHUX PsJIOB B
HACJIEJICTBEHHON U3MEHUYNBOCTUY, «MeTo1bl cesleKiun», «OTtaanéuHas ruopuausanus», « MyTareHes»

JlabopamopHble u npakmuyeckue pabomawl
1JTaGopartopHas paboTta «M3yueHne COPTOB KYJIBTYPHBIX PACTEHUU U TTOPOJI JIOMAIITHUX KUBOTHBIX)

2JIaGopaTtopHas pabora «M3yueHne MeTOo/10B CEeJIEKIIUU PaCTECHUI
3 IIpakTtuueckas padora «I[IpuBuBKa pacTeHuUi

49kckypcust «KOCHOBHBIE METO/IbI U JJOCTHUXKEHUS CEJIEKIIMU PACTEHUN U )KMBOTHBIX (HA CEJIEKIIMOHHYIO CTAaHLUIO, INIEMEHHYIO hepMmy,
COPTOUCIIBITATENbHBIN yYacTOK, B TEIUIMYHOE XO35HCTBO, B 1a0OpaTOPHUIO arpOyYHUBEPCUTETA WU HAYUYHOTO LIEHTPA)»

Temal6.bu0TEXHOJIOTUAUCUHTETUYECKAAOHO10TUA(44)

OOBEKTHI, UCIOJIb3yeMbIe B OHOTEXHOJIOTHHM, — KJIETOYHBIE U TKAaHEBbIC KYJIbTYPbl, MUKPOOPTAaHU3MBbI; UX XapaKTEPHUCTHUKA.
Tpa}II/II_[I/IOHHaH OMOTEXHOJOTUS: XHG6OHequHe, ITOJTYUYCHHEC KUCITO-MOJJIOYHBIX IMTPOAYKTOB, BUHOCIIHNC. MI/IKpO6I/IOHOFI/I‘IeCKPIﬁ CHHTE3.
OOBEKTHI MUKPOOUOJIOTHYECKUX TeXHOJIOTUH. [Ipon3BOACTBO OeKa, aMUHOKHUCIOT U BUTAMUHOB.

COSI[aHI/Ie TEXHOJIOTHHU U HUHCTPYMCHTOB LCJIICHAIIPABICHHOTO UBMCHCHUS U KOHCTPYHUPOBAHUSA '€HOMOB C IECJIBIO ITOJTYUYCHUA
OpraHU3MOB U UX KOMITIOHCHTOB, COACPKAIINX HC BCTPCHAOIIHUECA B IIPUPOJIC OMOCHUHTETHYECKUE IIyTHn

Knerouynas nHxeHepusi. MeToibl KyJIbTYphl KJIETOK U TKaHEeH pacTeHui U KUBOTHBIX. Kpnobanku. ComaTuueckasi rHOpuIn3a-
sl U COMAaTHYEeCKUU sMOpuoreHes. Mcnonb30BaHne ralylonioB B CEJIEKLMU pacTeHUU. [lonyuenue MOHOKIOHANbHBIX AHIMUME.
Hcnonvzoeanue MOHOKIOHANLHBIX U NOJUKIOHANIbHBIX anmumesn 6 meouyune. VICKyCCTBEHHOE OIIogO0TBOpeHue. PekoHcTpyKkIus



HﬁHeKHeTOK U KIOHHUPOBaAHUEC >KHBOTHBIX. MCTOI[ TpaHCIUIaHTalluMu sAO€P KJICTOK. Texnonoecuu 0300p06]l€7—lu}1,
KY/lbmueupoeaHUusl U MUKPOK/IIOHA/IbHO2O PA3MHOIICEHUA CeNbCKOXO3AUCMBEHHBIX KyJjlbmyp.

XpoMocoMHasl U TeHHasi HHKeHepus VMICKyCCTBEHHBINM CHHTE3 I'€éHa U KOHCTpyHupoBaHue pekomOuHaHTHBIX JIHK. Cozoanue

MPAHCSeHHBIX OP2aHU3MO8.JJOCTHKEHHUSI U NePCIEKTUBBI XPOMOCOMHOMW U T€HHOW MHXKEHEPHUU. DKOJIOTHUECKHE U ATUIYSCKHUE NPOOIIEMBbI
T€HHOUW WH>KEHEPUHU

MeaunmHckue OuoTexXHOJIOTHuH. [locmeenomnas yugpposas meouyuna. III]P-ouacnocmuxka. Memaboromuviil anaius,
2EHOYEHMPUUECKULl AHAIU3 NPOMEOMAa Uel08eKa OJisl OYEHKU COCMOAHUA €20 300poebs. Hcnonv3oeanue cmeonosvix Kiemokx.
Tapeemnas mepanusi paxa.3D-ouounsicenepust 0 pazpabomxu hyHOAMEHMANbHBIX OCHO8 MEOUYUHCKUX MEXHOI02ULL, CO30AHUS

KOMNJIEKCHbIX MKAHeU COYeMmAaHueM mMexXHONI02Ull mMpEexXmMepHo2o OuonpuHmuHea u ckaggonounea O0Ons peuieHus 3a0ad
nepcoHanUIUpOBAHHOU MEOUYUHDBL.

CozoaHnue 8eKmMOPHbBIX 8AKYUH C Yelblo obecneuenHuss KOMOUHUpPOBaHHOU 3awumsl om 6030youmeneu OPBHU, ycmanosénenue

MONEKYIIAPHBIX MeXaHuzmos8 Gyukyuonuposanusi PHK-cooepowcawux eupycos, evizviéaroujux ocobo onacHvle 3a00/1e6aHUs
yenoeexKa u HCUGOMHBIX.

Lemoncmpayuu

Tabauik! u cxemsbl: «cnoab30BaHUE MUKPOOPIraHU3MOB B IPOMBIIIIJICHHOM IIPOU3BOACTBE», «KileTouHas un>xeHepus», «l eHHas
HHYKEHEPHU D

JlabopamopHble u npakmuyeckue pabombl
1JIabopatopHast paborta «M3ydyeHne oObeKTOB OMOTEXHOIOTHUI)

21IpakTuueckas padora «llomydyeHrne MOJIOUYHOKHUCIBIX HPOAYKTOBY»

3D KkcKYypcu 1 «buorexHomorusi — BaKHEHIIasi MPOU3BOJUTEIIFHASI CHJIa COBPEMEHHOCTH (Ha OHOTEXHOJIOTHYECKOE
IIPOU3BOJICTBO)»

11KJIACC
1024, u3 HUX 84—pe3epBHOE BpeMs

Temal. 3apoxkaeHue U pa3BUTHE IBOJIOLIMOHHBIX NpeacTaBJIeHUl B Ouo1ornu(44)
OBomonnoHHas teopus Y. Jlapsuna. [Ipeanockuiku BO3ZHUKHOBEHUS JapBUHH3MAa. KHU3Hb U Hay4yHas aesTteabHOCTh Y.J/lapBuHa.

I[BI/I)KYIJ_[I/IC CHUJIBI DBOJIOIIMU BHIAOB o Y. I[apBI/IHy (BBICOKa}I HHTCHCUBHOCTDL PA3MHOXCHHUA OPTraHMU3MOB, HACJIICACTBCHHAasA
N3MCHYMUBOCTD, 6Op1363 3a CYIIeCTBOBaAHHUC, €CTECTBEHHbIN U HCKYCCTBGHHLIﬁ OT60p)



Odopmiierne cuHTeTHYeCKOU Teopun IBorormu (CTD). HelitpanbHast Teopust 3Bostonnu. CoBpeMeHHasi dBOJIIOIHOHHAS OWOJIOTHSI.
3HaYeHHEe BOJIIOIIMOHHON TeopuHu B GOPMHUPOBAHNN HAYYHOU KapTUHBI MUpA.

Hemoncmpayuu
IlopTpeTshl: ApPUCTOTEIb, K  Jlunne, XK. Bb. Jlamapk,2 K. Cenr-HUnep, K. Kiwosbe, U. Hapsun, C. C .
YersepukoB, U.U.1Imansraysen, Jx.Xomnnenn, .K.bensen

Tao6mauiel 1 cxembl: «Cuctema >xuBou npupoasb! (1o K.JIuanero)»,« JlecTtHuiia sxuBbIX cymiecTs (rmoJlamapky)y», «MexaHusm

(popMmupoBaHuUs IPUCTIOCOOJICHUN Y pacTeHU U »XKUBOTHBIX (o Jlamapky)», «Kapra-cxema mapiupyrta nyremectsust Y. Jlapsunay,

«Haxonku Y. Jlapsuna», «®@opmbl 00pbOBI 3a cyliecTtBoBaHue», «Ilopoasl romnybei», «MHorooo6pa3ue KyJbTypHBIX (OpPM KaIlyCThbD»,
«[Topoapl nomMamHUX >XUBOTHBIX», «CxemMa oOpa3zoBaHusi HOBbIX BUAOB (mo Y JlapBuHy)», «CxeMa COOTHOLIECHMS JBHXYIIHUX CHII
ABOIOLMN», K OCHOBHBIE ITOJIOKEHUSI CUHTETUUECKON TEOPUU IBOJIIOLIUN.

Tema2.Mukpo3Bosouus u eé pe3yabrarbi(144)

I[Monymsiiyst Kak 3JIeMeHTapHasi eAuHUIla SBOJIOIUN COBpPEMEHHBIE METObI OIICHKU T'€HETHUYECKOTO Pa3HOOOpa3us U CTPYKTYPhI
nonyJsiuuii. I3menenune reHogoHaa NOMYISIIIAN KaK JI€MEHTAPHOE 3BOJIIOIIMOHHOE sIBJI€HHE 3aKOH I'€HETUYECKOro pasHoBecus Jx.
Xapau, B. BaitnGepra

DOnemeHTapHble (PAKTOPHI (ABUKYIIHE CHUJIBI) 3BOMIONHUU. MyTanmuoHHBIN mporiecc. KomOuHaTuBHAasi n3MeHUYHUBOCTE [lpetlid reHon
—CJIy4yallHbI€ HEHAaIlpaBJIE€HHbIE W3MEHEHUSI YacCTOT aJulejied B Tonyasuusx. D¢ggexm ocnosamens. Opgexkm O6ymuviiouHo2o
eopaviuuka. CHUMNCEHUE ceHeMmUUEeCKO20 PpA3H000pa3us: npudunsl u cieocmeus. Ilposenenue agpgpexkma opeiicha cenos 6 bonvuiux u
manvix  nonyaayusax.  Murpauun.  HM3onsoust nomynsinuii:  reorpadudeckasi  (IIPOCTpaHCTBEHHAs),  OuoIorHUdecKas
(penpoayKTUBHAs)

EcrecTBeHHbIil OTOOp-HamNpaBiasOmui  (GakTop HBOIOIKH. DOPMBI €CTECTBEHHOIO OTOOpa: MABWXKYIINN, CTaOWIN3UPYIOIINNT,
pa3peiBaroiuii (Au3pynTuBHbI) [TomoB0oit 0TOOP. BO3HUKHOBEHUE U PBOJIIOIHNS COITUATILHOTO TMTOBEACHUS )KUBOTHBIX.

[Mpucnoco61eHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOABOIIOIINN. BO3HUKHOBEHHE MPUCTIOCOOICHUN y OpraHu3MoB. ApoMopdo3bl U
naunoanantanuu. [Ipumepbl NpuUCOcOOIeHU Yy OpraHnu3MoB: Mopdoioruueckue, (U3noJI0rHdecKkue, ONOXUMHUIECKUE, TIOBEICHYECKHUE.
OTHOCHUTEITBHOCTh MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u CTpyKTypa. BumooOpa3oBaHme Kak pe3yabTaT MHUKPO3IBOJMOUMU. HM3omsamms — KIOUeBOM (akTop
BUA0OOpa3zoBanusa. IlyTm U cnocoObl BHI000pa3oBaHUs: ajulonaTpuyeckoe (reorpaduyeckoe), CHUMIATPUUECKOE(IKOIOTHUECKOe),
«MTHOBEHHOE» (TTOJUIUIONAN3alusl, THOpuan3anus). JJIuTenbHOCTh YBOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpPMHUPOBAHUST OMOJTOTHYECKOTO pa3zHooOpas3usi. Pojib 3BOIIOIMOHHON OMOJIOTHH B pa3padOTKe HAYYHBIX METOI0B.



CoxpaneHnust Ounopa3zHoOOpasusi.  MUKPOIBOJIONMS ¢ KODBOJIONHS MNApa3suUTOB MU HMX X03s€B. MexaHu3Mbl (HOPMHUPOBAHUS
YCTOMYHMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI ¢ HEH.

Hemoncmpayuu
IHoprpethi: C.C. HeTrBepukosn, D. Maiip

Tabauib! U cxembl:«MyTallMOHHAasI U3MEHYUBOCTHY, «[lonmyJssuoHnHast cTpyKTypa Buaa», «Cxema nposiBIeHUs 3aKkoHa XapJau—
BaiinOepra», «/IBrmkyInue CHIBID BOJIOIHUNY», «DKOJOTHYECKasT H3OJISAHS MOMYJISIIINNA ceBaHCKOU dopenmn», «l eorpaduueckas
U30JISIUS TUCTBEHHUIIBI CHOUPCKON U JIMCTBEHHUIIBI JayPCKO» ,« oMy IsiImuOHHBIC BOJHBI YUCIICHHOCTH XUIITHUKOB U KEPTBY»,

«Cxema JIEUCTBUSI €CTECTBEHHOro otroopa», «Dopmbl OOprOBI 3a cymiecTBOBaHUE», «MHIyCTpUAbHBIN MelaHu3M», <«JKuBbie
uckomnaembie», «IIOKpOBUTEIBCTBEHHAsT OKpackKa >KHUBOTHBIX», «lIpenynpexnaromass oOKpacka >KHUBOTHBIX», «®du3nosornyeckue
agantauumn», «IIpucnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHUTENIBHOCTB», «Kputepum Buna», «Buabl-aBoMHUKN,«CTpyKTypaBHIaB
npupose», «CrnocoObl BHAOOOpa3zoBaHusA», «l'eorpaduyeckoe BHA0OOpa3zoBaHME TPEX BUIOB JAHJIBILICH», «DKOJOIrMYECKOE BHJIO-
oOpa3oBaHHE BUIOB CHHUI, «Ilomumnonasl pactennin», «KamycTHo-penedaHbiii THOPHUIT.

OGopynoBanue: repObapuu pacTeHHH; KOJUIEKIIHH HACEKOMBIX; Yydesa IITHUIl U 3BEpPEeH C MpUMEepaMH pa3IMYHBIX IMPHUCIOCOOJICHUIA;
gydesa NTHUIL U 3BepPEer pa3HbIX BHIOB; TepOapyuu pacTeHUH OJMHU3KUX BUIOB, 00pa30BaBHIMXCS PA3JIUMIHBIMU CITIOCOOAMM.

Jlabopamophvie u npakmuueckue pabomoi
1 JTaGoparopHast pabora «BBIsIBICHHE U3MEHYUBOCTH Yy 0CcO0Oei OJTHOTO BUIa»

2 JIaboparopHasi padota «IIpucrocobieHust OpraHu3MOB U UX OTHOCHTEJIbHAS [IeJIeCOO00Pa3HOCTHY

3JIabGopatopHast pabota «CpaBHEHHE BUIOB MO MOPGHOJIOTUIECKOMY KPUTEPHUIO»

Tema3.MaxkposBoaonus u e€¢ pe3yabTaTbi(64)
MeToapl U3ydeHHUs1 MaKpo3BoroLMU. [laneoHTonornueckue MeToibl u3ydeHus sBostouu. [lepexonnsie popmbl 1 puioreHeTudeckue
psiAbI OPTaHU3MOB.

buoreorpaduueckne meronbl uzydeHus sBosronuu. CpaBHeHHe GIopbl M (dayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduyeckue
obnactu 3emiu. BUABI-DHAEMUKH U PEJTUKTHI.

9M6pI/IOJ'IOFI/I‘—IeCKI/Ie " CpaBHI/ITeJ'H:HO-MOp(i)OJ'IOFI/ILIeCKI/Ie METOJAbI H3YYCHHUSI DSBOJIFOIIUH. I'eneTnyecknue MeXaHU3MBI OBOJIFOIINHN
OHTOI'CHE3a H IIOABJICHHUS 3BOJJIFOIITMOHHBIX HOBIICCTB. I"'oMmomornuHbIC 1 aHAJTOTUYHEBIC OpTraHbI. Py,Z[I/IMeHTapHI)Ie OpraHbl 1 aTaBU3MbI



MOJIGKy.IIHpHO-FeHeTI/I‘-ICCKI/Ie, OMOXMMHYECKHE U MAaTEMAaTUYECKUEC MCTOAbI M3YHUCHHA 5BOJIFOIIUHA. I'omosroruuHbie I'eHHI. COBpeMCHHBIe
MCTOAbI MOCTPOCHU A (];)I/IJ'IOI‘GHCTI/I‘-ICCKI/IX ACPCBLCB.

XpOMOCOMHBIe MyTallkii U 5BOJIFOIIUA TCHOMOB.

OO1mume 3akoHOMepHOCTH (TIpaBwiia) 3BoJitonuu. [lpunyun cmenwvt ynxyuii. HeoOpaTUMOCTH SBOJIOIMHN. AJANITUBHAS paaydarys.
HepaBHOMEpPHOCTHh TEMIIOB YBOJIIOIUAH.

JHemoncmpayuu
IHoptpethi: K .M. bap, A. O. KoBanesckuii, . Mrosuiep, D. ['ekkenb

Tabauiel ¥ cxeMbl: «DHUIOTEHETUYSCKHUHN P JIOMIAIN», KAPXEOTITEPUKCY, «3BEp0o3yOnIe smepbh», «Crerouedanbn, « PUHHOPUTHD,

«CeMeHHBIC TIATIOPOTHUKWY», «buoreorpadpuueckne 30HBI 3emuam», «/peid konTuHEeHTOB», «Pemukth», «HauganmpHble cTaguu
SMOPHUOHAJILHOTO Pa3BUTHS II0O3BOHOYHBIX JKUBOTHBIX», «l OMOJIOTUYHBICE W aHAJIOTHYHBIE OpPraHbD», «PyIMMEHTBD), «ATaBU3MBI»,
«XpOMOCOMHBIE HAOOPHI YEJIOBEKA U IIMMIIaH3e», «l JTaBHbIe HAaIlpaBJIEHUS dBOIIOLIUN», «OO0IIMe 3aKOHOMEPHOCTH 3BOJIFOLIMI

OGopyaoBaHHUE: KOJUJICKLUH, repOapuu, MYJBDKH HCKOIIAE@MbIX OCTAaTKOB OPraHHU3MOB; MYJISIKHM I'OMOJIOTMYHBIX, aHAJIOTUYHBIX,
PYAMMEHTApPHBIX OPIraHOB U ATaBU3MOB; KOJUIEKIIUU HACEKOMBIX

Tema4.Ilpoucxo:xkaenue u passutue ;xku3HM Ha 3emie(154)

Hayunble TUHIOTE3bI MPOUCXOXKJACHHUS KU3HU Ha 3emiie. AOUoreHes u naHcnepmus. /JloHaydHbl€ ITPEACTABIEHUS O 3apOXKJI€HUU
KM3HHU (KpealmoHU3M). I'mnmore3a MOCTOAHHOTO cCaMO3apOXXACHHUSA >KHU3HU UM €€ omnposBepkeHue onsitamMu  O.Penu, JL
Cnamnannasu, JI. ITactepa. IlpoucxoxkaeHue )Xu3HU acTpoOUOI0TUsl.

OcHOBHBIE 3Tanbl HEOpraHu4deckol sBosronMu. IlnanerapHast (reojiorudyeckasi) BOJIONMA. XHUMHUYECKas 3BOJIOLMA. AOHOreHHBIHN
CHUHTE3 OpPraHMYECKHUX BELIECTB N3 HEOPraHWYECKHUX. OmneiT C . Mumnepa u I'.FOpu. O6pazoBaHue moJIMMEPOB U3 MOHOMEPOB.
KoanepBatnass rumnore3za A.M. Omnapuna, rumnore3a nepBudyHoro OynboHa JIxk. XonaelHa, reHeruyeckass runoresa [ .Ménmepa.
Pubosumsl (T.Yek) u runore3a «mupa PHK» V. I'mnbepra. @opmupoBaHue MeMOpaH ¥ BO3HUKHOBEHHE MIPOTOKJIETKH.

Hctopus 3emnu u MeToibl €€ n3dydeHus. FMickonmaemelie opraHudeckue octaTtku. ['eoxpoHosioruss u €€ MeToabl. OTHOcCUTeNIbHas U
abcoroTHas TeoXpoHoaorus. ['eoxpoHonoruyeckas mkasna: 30HbI, 3Pbl, IEPUOIBI, STTOXU.

HauganpHbIe 3Tanbl OpFaHI/I‘{eCKOﬁ aporonuu. 11osBjI€HHE U PBOIIOLUS ICPBBIX KIICTOK. 3BOJ’IIOI_II/I5I MeTabonau3Ma. Bo3HHKHOBEHUE

nepBbIX dkocucTeM. COBpeMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHAJIOT MepBbIX Ha 3emiie cooldmiecTB. CTpoMaTonauTsl. [IpokapuoThl U
DYKapHUOTHI

I[Mpoucxoxaenmne »>ykapuoT (CHUMOHMOTEeHe3). DBOJIIOIMOHHOE MPOUCXOXKJICHUE BHUPYCOB. [IpomcxokaeHne MHOTOKIETOYHBIX
OopraHn3MoB. BO3HUKHOBEHHE OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.



OcCHOBHBIE 3Tanbl 3BOJIIOLMHM BBICHIUX pacTeHuil. OcHOBHBIE apomopdo3bl pacTeHuil. Brixon pactenuii Ha cyury. llosiBnenue
CIIOPOBBIX PACTEHHUI U 3aBOoeBaHHE UMM cyliu. CeMeHHbIe pacTeHus. [IpoucxoxkaeHne NBETKOBbIX.

OCHOBHBIE 3Tallbl BOJIOIHUU XUBOTHOrO Mupa. OcCHOBHBIE apomMop(do3bl XUBOTHBIX. Benackas ¢ayna. KemMOpuickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB. [lepBrie XopmoBeIie )kUBOTHBIE. JKM3HB B Bosie. DBOJIIOLMS MTO3BOHOYHBIX. [Ipoucxoxaenune ampuoduii n
pentunui. Ilpoucxoxkaenne wmiekonuraromux M nrul. IlpuHoun — kirodeBoro  apomopdoza. OcBoeHue OeCHO3BOHOYHBIMH U
IIO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazBuTne >Xu3HM Ha 3emMJiIe 1O 3paM U IMEpHodaM: apXxel, MPOTEpO30i, Iajeo30M, Me3030M, KarHo30uM. OOmias xapaKTEepHUCTHUKA
KJIMMaTa U re0JIOTHYECKUX IpolieccoB. [losiBIeHHe M pacHBeT XapaKTEPHBIX OPraHU3MOB. YTJIe0Opa30BaHUE: €TI0 yCJIIOBUS U BIUSHUE HA
ra3oBbli cocTaB aTMOC(EpPHI.

MaccoBble BBIMUPAHHSI — DKOJOTHYECKHE Kpu3uchl Ipouuioro. IlpuumHbl u cienctBusi maccoBbIX BbIMUpaHu. COBpeMEHHBbIH
AKOJIOTMYECKUM KpU3UC, ero ocooeHHocTu. IIpodiema coxpaHeHust 6uopasHooOpa3ust Ha 3emie.

COBpeMeHHaH CHUCTCMaAa OPIraHUYCCKOIro Mwupa. HpI/IHI_[I/IHI)I Knaccn(bm(aunn OPraHu3MoOB. OCHOBHBIEC CHUCTEMATHYECKHE I'PpYIIIbI
OpPraHu3MoOB.

Hemoncmpayuu
IlopTpethbl: @.Peau, JI.Cnannanuanu, JI.ITactep, U.M1.Meunukos,A.N .Onapun,/x . Xonaenn,I'. Ménnep,C. Munnep,l . tFOpu

Tao6muiel u cxembl:«Cxema onbiTa @. Penn», «Cxema onbiTa JI.IlacTepa mo n3ydeHuro camo3zapokaeHus Xu3Hm», «Cxema ormbita C.
Munnepa, I'. FOpu»,«DTanbl HeopraHudeckou 3BoJIOIIUN», «['eoxpoHomoruueckasi mikaina», «HawdanbHble »STamnbl OpraHUYECKOMU
ABOIIOLINNY, «CxemMa o0pa3oBaHUs DYKapUOT IyTEM cUMOUOreHesa», «Cucrema )KuUBol npupoib», «CTpoeHue Bupyca», «KApomMop@o3sl
pactenuit», «PuHnmopute», «OAHOKIETOUYHBIE BOJOPOCHMN», «MHOrOKJIETOYHBIE BOJOpoCiHn», «Mxu», «llanmnopoTHUKNY,
«I'onocemenHble pacTeHUsI», «OpraHbl BETKOBBIX pacTeHUI», «Cxema pa3BUTHS >KHUBOTHOIO MHUpPa», «ApPOoMOpPdO3bl KUBOTHBIX»,
«IIpocreitmue», «KumeunononoctHeie», «Ilnockue uepBu», «HiaeHucronorue», «PviOb», «3eMHOBOJHBIEY», «IIpecMmbIikarommecs»,
«IItunen, «Mnekonuraromme», «Pa3Butue >XW3HHU B apXeMCKOW 3pe», «Pa3BuTHE XW3HHU B IPOTEPO3OUCKON 3pe», «Pa3zButue
KU3HHU B MAJIC030MCKOM 3pe», «Pa3zBuTHe >KU3HU B ME3030UCKON ape», «Pa3BuTHE KU3HU B KAWHO30UCKOM 3pe», «CoBpeMeHHas
CHCTEMa OPTaHUYECKOTO MUPa»

OOGopynoBaHue: repOapun pacCTEeHUN Pa3IUHYHBIX OTACJOB; KOJIJICKIIMU HACEKOMBIX; BJIAXXHBIC ITperapaThl )KUBOTHBIX; PAKOBHHBI
MOJUTFOCKOB; KOJUIEKIIMHW HIJIOKOYKHX; CKEJIEThl NO3BOHOYHBIX >XUBOTHBIX; 4Uydesia NTHL U 3BEpPEU; KOJUIEKIHMHW OKAMEHEJOCTEU,
MOJIE3HBIX UCKOIMAEMBIX; MYJISI)KA OPraHUYECKUX OCTATKOB OPIraHU3MOB

Jlabopamopnvle u npakmuueckue pabomol
1BupryanbHasa JnabopatopHass pabora «MojaenupoBaHue omnbIToB Mmuuiepa—IOpu 1o H3ydeHUIO aOMOreHHOTO CHUHTE3a
OpraHUYECKHUX COeIUHEHHUI B NEPBUYHON aTMOchepe»



2JIaGoparopHas padota «M3yueHrne u onrucaHrue UCKOIIAaeMbIX OCTATKOB JIPEBHUX OPTaHU3MOB
3IIpakTnueckas padora «3yueHne ocOOEHHOCTEN CTPOEHUSI PACTEHUIN pa3HbIX OTAEIOB
4IIpaxkTuyeckas padbora «M3yuyeHue ocoOEHHOCTEN CTPOEHMSI TO3BOHOYHBIX KUBOTHBIX)

TemaS.[IpoucxoxaenueyesnoBeka anrponorete3(104)

Paznensl u 3amaun anTpononoruu. Mertonsl aHTponosnoruu. CTaHOBJIEHHE IPEACTABICHUM O IIPOUCXOXKIEHUHM 4esoBeKa. PenuruosHble
BO33peHUs. COBpEeMEHHbIE HayUYHbIE TEOPHHU.

CxoAcTBO 4enoBEKa C KUBOTHBIMU. CHCTEMaTHUECKOE IOJIOKEHHE desioBeka. CBUIAETENhCTBA CXOJCTBA YEJIOBEKA C >KUBOTHBIMHU:
CpPaBHUTEIBHO-MOP(OIOTHICCKUE,IMOPHUOITIOTHIECKUE, PU3UO0ITOTO-ONOXUMHUYECKHUE, TToBeAeHYIeCKre. OTINYHsT YeJIOBeKa OT YKUBOTHBIX.
[IpssmoxoxkaeHne U KOMIUIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3zBUTHE IrOJIOBHOIO MO3ra U BTOPOU CUTHAJIBHOW CUCTEMBI.

I[BI/I)KYH_[I/IC CHJIBbI ((baKTOpBI) AHTPOIIOI'CHEC3a: 6I/IOJ'IOI"I/I‘-ICCKI/IC, COIHMAJIbHBIC. CooTHoOIllIEHUE OMOJIOTNYECKUX U COoMaJIbHBIX (baKTOpOB
B aHTPOIIOT'CHEC3C.

OcHOBHBIE CTaIMU aHTpomnoreHe3a. PaHHue uenoBekOOOpa3zHble 00€3bsiHbl (MPOKOHCYJIbI) M paHHHWE MOHIHIbI — OOIIME MOpeaKu
4eJIOBEKOOOPAa3HBIX 00€3bsH U JIIOACH. ABCTPAJIONMMTEKH—ABYHOTHE MPEAKH JTroAei. UeaToBEeK yMenblid, IepBbIe U3rOTOBJICHUS] OPYy U
Tpyaa. YenoBek NOPSIMOXOASIIMA M TIEPBBIA BBIXOA JIOACH 3a mipenensl Adpuku. YemoBek reinebsO0eprckuii — OOIMNM Opesok

HEaHJIepTaJbCKOIrO0 4YEJIOBEKa M YeJoBeKa pa3zyMHOro. YUeJjioBeK HeaHJepTaJIbCKUM Kak BHJI JIIOJICH XOJOJHOro kKjiuMmara. Yemoek
pa3yMHBIM COBpPEMEHHOTO THIA, JIEHUCOBCKHI uYenoBek. (OcCBOEHHE KOHTUHEHTOB 3a TIipeaenamMu Adpuku. Ilameoreneruka u
NajJeOreHOMHUKA.

DBOJIOLIMSI COBPEMEHHOT0O 4enoBeKa. EcTtecTBeHHBI OTOOp B MHOMYyJISINUSIX YesloBeKa. MyTallMOHHBINA HpolLecC U HOJIUMOP(PU3M.
IMTomyasimnoHHBIE BOJIHEBL, JIpeiid reHoB, MUurpanus u «3¢p@eKT OCHOBATEIs» B MOMYJISIIIUIX COBPEMEHHOTO YEJIOBEKA.

Yemnoseueckue pacel. [lonsitue o pace. bonpmnime pacel: eBporieougHasi(€Bpa3uiickas), aBCTpaJlOHETpouaAHasl (3KBaToOpHajbHas),
MOHTOJIONHAas (a3uaTcko-aMepuKaHcKas). Bpems u myTu paccesieHUs yeloBeKa 1o mjaHeTe. EquHcTBO yenoBeueckux pac. Hayunas
HECOCTOSITEJIbHOCTh pacu3Ma. [Ipucnoco6eHHOCTh YeloBeKa K pa3HbIM YCJIIOBUSIM OKpYyJKarolel cpenbl. BiaussHue reorpaduueckoit
cpensnl U apeiiga reHoB Ha MOP(OJIOTHIO U (PU3MOJIOTHIO YeJIOBeKa. MeXIUCIMILUIUHAPHBIE MEeTOIbI (PU3NUEeCKON (OMOJIOTHYECKO)
AHTPOITOJIOTHUH. aBOJ'IIOIII/IOHHaSI AHTPOITIOJIOTrU M MAJICOAHTPOITOJIOTIrUs YCIIOBCUYCCKHUX HOHyJ’IHHHﬁ. BI/IOCOHI/IaJ'II)HBIe HCCIICJOBaHUsA
NpUPOJIBI UesoBeka. lccrnenoBaHue KOIBOIIOMHU OMOJIOTMYECKOTO U COITMAIIBHOTO B UEJIOBEKE

Hemoncmpayuu
Ioprpersi: Y./lapsuH, JI.JIuku, A.4.Porunckuii, M.M.I'epacumoB



Tabmauiiel U cxembl: «MeToabl aHTPONOJOTUN», «[ 0OJIOBHOM MO3T YeJIoBEKa», «UesmoBeKkooOpa3HbIe 00e3bsIHbDY, «CKEeJeT dYeIoBeKa
M CKEJIST mMMnaH3e», «PyJIUMEHTbl U aTaBU3MbI», «JIBUXKXYIIIME CHJIbI aHTPONOIE€HE3a», «IDBOJJIOIMOHHOE JIPEBO 4YEIJIOBEKa»,
«ABcTpanonurek», «YemoBek ymelbi», «YHemoBek mnpsAMoOXoasAmui», «JleHucoBckuil uyenoBek», «Heanaepraiabub»,
«KpomanboH1IBDY, «IIpenku yenoBekay, «Tanbl 3BOJIOIMH YeJIOBEKa», «Packl ueimoBeka.

OO6opy/ioBaHUE: MYJISDKH OKaMEHEJIOCTeH, MpeIMETOB MaTepHUaJIbHOW KyJIbTYyphI IIPEIKOB YEJIOBEKa; pernpoaykuuu (dortorpadun)
KapTHH C MUMOJIOTUYSCKUMHU U OHOJICCKMMH CIOKETaMH HPOMCXOXKJICHUSI 4eJioBeKa; ¢oTorpaduu HaAXOHJOK HMCKOIIAEMBIX OCTATKOB
YeJOBEKa; CKEJIET YEeIOBEKa; MOJICIIb Yeperia YeJIOBEeKa U Yeperia MIMMIAaH3€; MOJAEIb KUCTH YEJIOBEKAa U KUCTU IIMMITaH3E;

Jlabopamophvie u npakmuyeckue pabomul
1JIabopatopHast paborta «3yyeHne ocoOeHHOCTEN CTPOEHHUSI CKeJIeTa YEJIOBEKAa, CBSI3aHHBIX C MPSIMOXO0XKACHUEM)

21IpakTuueckas padora «M3yueHue s3KOJIOrHuecKux ajanTalui 4eJoBeKa»

Tema 6. IK0JIOrUsi — HAYKa 0 B3aUMOOTHOIICHUSX OPraHU3MOB M HA/IOPraHM3MEHHBbIX CHCTEMC OKpYy:karouieil cpeaoii(34)
3apokaeHue ©W pa3BuTHE OdKojormu B Tpynax A. I'ymGonpara, K.®@.Pynee, H.A.CeBepuoBa, D.I'ekkens, A.Tenciu, B. H.
CykauéBa. Paznensl u 3a1aun sxoa0ruu. CBsi3b 9KOJIOTHH C APYTUMH HaAyKaMH

Metonsl oskonoruun  [loneBble  HAOIIOJICHUS DKCOEPUMEHTHI B DKOJIOTUU: NPUPOJIHBIE U jJabopaTopHblie. MojenupoBaHUE B
AKOJIOTUHU. MOHUTOPUHT OKPY’KaIOIIel Cpelibl: JOKAJIbHBIN, PETHOHAJILHBINA U TJI00aIbHBIN

3Ha4YeHHUE DKOJIOTMYECKUX 3HAHUU Ul YeJOoBeKa. OKOJOIMYeCKOE€ MHPOBO33PEHHME KAaK OCHOBA CBA3EH 4UeJIOBEYEeCTBa C IPHUPOIOM.
dopMHUpPOBaHHUE YKOJIOTHYECKON KYJIbTYPhI U DKOJIOTHYECKON I'PaMOTHOCTH HACEJICHUS

JHemoncmpayuu
IMoptpetbi: A.I'ym6016aT,K.®@.Pynbe,H.A.CesepiioB,D.I'ekkenn,A. Tencnu,B.H.Cykauén

Tabaunel ¥ CXEMBI: «Paznaensl OKOJIOTHUHN», «MeTtoapl OKOJIOTHUH», «Cxema MOHUTOPHUHTA Oprmammeﬁ cpeabD»

Jlabopamopnvle u npakmuueckue pabomol
JIaGopaTtopHas pabora «M3yueHrne MeToJ0B SKOJOTHUYECKHUX HUCCIEeTOBAHUN»

Tema7.0Opranusmsl u cpeaa oouranus (94)

DxkosiornyeckruedakTopbinzakoHoOMepHOocTUUX e cTBUsI Kitaccupukannsiskoaoruaeckux akTopos: abuoTuueckue, OuoTuueckue,
a"HTpornoreHHsle. O0IIMe 3aKOHOMEPHOCTH AeHCcTBUA Kojorudeckux ¢dakropoB IIpaBuno munumyma (K. Ilnpenrens, FO. JInbux).
TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotuueckue (paktopbl . CBeT Kak 3Kojorudeckuil gakrop. /leficTBue pa3HbIX y4acTKOB COJIHEYHOI'O CIIEKTpa Ha OPTraHU3MBI.
DKOJIOTHYECKHUE TPYNITbl PACTEHUIN U )KUBOTHBIX IO OTHOLLIEHUIO K cBeTy. CHUTrHaJIbHas poJib cBeTa. @OTONIEPHUOIN3M.



Temnepartypa Kak sKojiorudeckuii paxrop. JleiictBrue Tremneparypsl Ha OpraHu3Mbl. [TOHMKMIIOTEpMHBIE 1 TOMOHOTEPMHBIE OPTaHU3MBI.
OBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBbI.

BraxunocTts kak skosiornueckuil ¢aktop. IlpucnocobsieHuss pacteHuil K noadep kaHUio BojaHoro 6ananca. Kiaccudukanums
pacTeHui o OTHOILEHUIO K Bojie. [Ipucnocobnenus >KUBOTHBIX K U3MEHEHHIO BOJTHOTO pEKUMA.

Cpenbsl oOuTaHusI OPraHU3MOB: BOJHAsl, HA3€MHO-BO3/yIIHAs, MIOYBEHHAs, TIIyOWMHHAsT MOJAINOYBCHHAsI, BHYTPHOPTraHU3MEHHAs.
DU3NKO-XUMHIECKHE OCOOCHHOCTH cpel oOuTanust opranu3mMoB. [Ipucroco6iennst OpraHu3MoOB K )KU3HHU B Pa3HBIX cpeaax.

Buosornueckue putmbl. BHemrHue u BHyTpeHHHE PHUTMBI. CyTOYHBICE M TOJWYHBIC PUTMBI. [IpHUCIOCOOJIEHHOCTH OPraHU3MOB K
CE30HHBIM U3MEHEHMUSIM YCIOBUU KU3HHU.

JXuznennesle (GoOpMBI OpPraHU3MOB. [TousitTue o >xu3HEeHHOW ¢opme. JKusHeHHbIE (GOPMBI pacTEHH: IE€PEBbs, KyCTapHUKH,
KyCTapHUYKH, MHOTOJICTHHUE TpaBbl, OJTHOJIETHHE TpaBbl. JKu3HEeHHBIE (OPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI, a3POOHUOHTHI.
OCOOEHHOCTH CTPOSCHHUS U 00pa3a KU3HU.

Bunotnueckue daktopsl. Buibl OMOTHYECKUX B3aUMOIACHCTBUN: KOHKYPEHIIHS, XHUITHUYECTBO, CHMOHNO03 1 ero ¢opmel. [lapazutusm,
KOooTlepanus, MyTyaliu3M, KOMMEHCaIn3M (KBapTUPAHTCTBO, HaxjeOHM4YecTBO). Herpodwuueckme B3amMOJEUCTBHUsS (TONMWYECKHUE,
bopuueckue, padpuueckue). 3HaueHUEe OMOTHYECKHUX B3aUMOJCHCTBUN Ul CYIIECTBOBAHMUS OPraHU3MOB B cpesie oobuTtanus. IIpuHnun
KOHKYPEHTHOTO UCKIIIOUCHUS

JHemoncmpayuu

Tabaunpl U cxembl: «DKoJIorunueckueakTopb»,«CBETOBOMCIIEKTP»,« DKOJIOTMUECKUE TPYyNNbl >KUBOTHBIX MO OTHOIIEHHUIO K CBETY»,
«TemnnokpoBHbIE >XUBOTHBIE», «XOJOAHOKPOBHBIE JKHUBOTHBIE», «DU3HMOJOTUYECKHE aJlalTallud >KUBOTHBIX», «Cpenbl oOuUTaHUS
opraHu3smMoB», «buonornueckne putMmbey, <«KuszHeHnnele @opMbl pacTteHuil», «JKu3HeHHble (GOPMBI KUBOTHBIX», «IDKOCHCTEMa
HIMPOKOJIMCTBEHHOI'O JIeca», «DKOCUCTEMA XBOMHOTIO Jieca», «Llenu nmuranus», «XumHnuectBo», «llapasutusm», «KoHKypeHIMs»,
«CuM0Omno03», «KoMmmMeHcanuzm.

OOGopynoBaHHe: TrepOapuu pPacTEHUl U YKUBOTHBIX, HPUCHOCOOIEHHBIX K BIIMSHUIO Pa3JIMYHBIX DKOJIOTHYECKHX (PaKTOpOB; repoapuu
CBETOIIOOMBBIX, TCHETIOOMBBIX U TEHEBBIHOCIIMBBIX PACTEHUHN; CBETOJIIOOUBHIE, TEHEIIOOUBBIE U TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUS;
repbapuy U KOJUIEKLIMHU TEIUIOJIOOHUBBIX, 3UMOCTOMKHX, MOPO30YCTOMYMUBBIX PACTEHUM; Uydesia NTUIl U 3BEepel; repdapruu pacTeHUI,
OTHOCSIIUXCS K TUrpoduram, kcepodpuram, mezopuTaM; KOMHATHBIE PACTECHUS JTAHHBIX T'PYIIN; KOJJIEKIIUU >KUBOTHBIX, OOUTAIOIIUX B
pa3HBIX cpenax; repoapuu M KOJUJIEKIIUU PAaCTEHUN M )KHUBOTHBIX, 00JIaJal0l[UX YepTaMH NPUCIIOCOOJIEHHOCTU K CE30HHBIM U3MEHEHUSIM
YCIOBUN >KU3HM; TrepOapuuy KOJUIEKIIMM PACTEHUW ¢ >KHUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (HOPM; KOJUICKIUU >KUBOTHBIX,

YJaCTBYOOIMX B pa3JIMYHBbIX OHMOTHYECKHUX BSaHMOJICﬁCTBHHX.

Jlabopamophule u npakmuueckue pabomoi
1JIabopatopHast paboTta «BrIsiBiieHHEe TprUcnOCcOOIeHN OPraHU3MOB K BIIMSIHUIO CBETa»



2JIaGopaTopHas paboTa «BpisiBIIeHHE NpUCTIOCOOICHUN OPraHU3MOB K BIUSTHHIO TEMITEPATYPhD)
3JIabopartopHasipaboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTECHUN U3 PA3HBIX MECT OOUTAHUS

Tema8.9kos10rusi BU0B M nonyJasinuii (94)

DKOJIOTUYECKHUE XapaKTEePUCTUKU monmyJisiinu. [lomynsmust kak OuoJsioruyeckasi cucrema. Poiib HEOOMHOPOTHOCTH Cpelibl, PU3NICCKUX
OapbepoOB U OCOOCHHOCTEH OHOJOTHH BUIOB B (OPMHUPOBAHHUH MPOCTPAHCTBEHHOW CTPYKTYpbI HOmMyJssiiuii. OCHOBHBIC MOKa3aTeH
MOITYJISIIIUU : YU CJICHHOCTh, INLIOTHOCTh,BO3PAaCTHASTUIIOJIOBASICTPYKTYPA, POKIAAEMOCTh, IIPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPAITHS

DKoJIOrn4yecKasi CTpyKTypa nomyJissuu. OeHKa YUCIE€HHOCTH MOMyJIsINUU. JInHaMuKka nomyJisinuy U e€ peryssinus. buornueckuit
NOTEHIUAJI HonyJisiuuu. MojaenupoBaHUe AMHAMHUKH nomyiasinuu Kpusblie pocTta duciaeHHOCTH nonyiasauuu. KpuBblie BbDKHUBaAHUS.
Perynsiniusi yMCcI€HHOCTH MOIIYJISIIUI: pOib (PAKTOPOB, 3aBUCSIINX M HE 3aBUCSIIMX OT IUIOTHOCTH DKOJOIMYECKHE CTPATETUU
BunoB(r-u K-ctparerun)

I[TonsiTe 00 PKOOTHYECKON HUIIIe BHUaa. MecTtooOuTanne .MHoromepHasi MOeJb dkoyiorudeckoit Hummu J>x.M. Xatanncona. Pazmepst
sKkosiorudeckou Huiu. [loreHanpHas U peaau3oBaHHAas HUIIIH.

BI/II[ KaK CUCTEMaA HOHy.TIS[LIPIﬁ. Apeanbl BHJOB. BI/I,HBI U UX JKU3HCHHBIC CTPATCIUHA. DKOJOTHYECKHE SKBUBAJICHTHI
3aKOHOMepHOCTI/I ITIOBCJACHUS 1 MI/IFpaL[I/Iﬁ ’KHUBOTHBIX buojormueckmue nHBa3uu HYXKCPOAHbBIX BUIOB

JHemoncmpayuu
IHoprpert: JIx.N. XaTauHCOH

TaGauilbl U cXeMbl: «DKOJOTHYECKHE XAaPAKTEPUCTHUKH TIOIYJISIIINm», «IIpocTpaHcTBEHHAsi CTPYKTypa MOMyJsinuny, «Bo3pacTHbie
nupaMuabl DOMyasinumn», «CKOPOCTh 3aCElIE€HHUs] IMTOBEPXHOCTU 3€MJIM PA3JIMUHBIMU OpraHu3dMaMu», «MoJiejb 3KOJIOTHYeCKON HUIIHU
Jx.. M. XaTunHcoHa»

OOGopyaoBaHue: repbapun pacTeHUH; KOJJICKIIUU >KUBOTHBIX

Jlabopamopnvle u npakmuueckue pabomoi
JlaGoparopHas paborta «IIpucnocobnenust ceMsiH paCTeHUM K pacCeIeHHUIO»

Tema9.9kou10rus coodmecTB. IKoI0ru4Yeckne cucreMbi(124)
CoobmiecTBa opraHu3MOB. bHoneHo3 u ero cTpykrypa. CBsi3u MEX/Iy OpraHU3MaMu B OHOIIEHO3€E

DOxocucrema Kak oTkpbITas cucrema (AJxTencnun). @yHKIIMOHAJIBHBIE OJIOKHM OPraHU3MOB B DKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI,
penyuentsl. Tpoduueckne ypoBHHU. Tpoduueckue uenu u cetu. AOHoTHUYECKHE OJIOKH dKocucTeM. [1ouBBI U Wbl B DKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK YHEPTUHU B YKOCUCTEME

OcHOBHBIC TOKa3aTeIN DYKOCUCTEeMbI. buomacca u IPpOaYKIIHUS. DKOJIOTUYECKHE IIupamMHuabl LII/ICC.]'I,6I/IOMaCCIJI 1 DHCPTUH.



HHunamuxa skocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HanpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. l[lepBuuHbIe U BTOPUYHBIE CYKIIECCUM U WX HNPUYUHBI. AHTPONOTEHHBIE BO3JIEMCTBUSI Ha cyKieccuu. KinumakcHoe
cooO1iecTBO. buopazHoo6pas3ue U MoJIHOTa KPYyroBOpOTa BEIIECTB — OCHOBA YCTOMUYHUBOCTH COOOIIECTB

[IpupoaHbie 3KOCUCTEMBI. DKOcUCmeMbl 03€P U peK. DKocucmemovl Mopell U OKeaHo8. IKOCUCMeMbl MYHOP, 1ecOo8, cmeneli, NYyChblHb.

AHTpOHOFeHHLIe OKOCHCTCMBI. AFpO3KOCI/ICTeMa. ArpoueHos. Paznuuns MEXKAY aHTPOIIOICHHBIMU U IIPUPOAHBIMU 3KOCHCTEMaMU

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. l'opojnckass ¢iopa u (ayna. CuHaHTponHM3alus TOPOACKOW (ayHBI.
Bronornyeckoe u X035 IMCTBEHHOE 3HAYCHHE arpoO3IKOCUCTEM U YPOOIKOCHUCTEM

3akoHOMEpHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aMMOJCHUCTBHUI OpPraHU3MOB B JKOocUCTeMax Ponb KackaoHnoz2o 3¢hgexma u
8UO08-20UPuKamopos (Kirouesvix 8uoo8) 8 GynkKyuoHuposanuu sxocucmem. IlepeHoc sHEpruu U BEIIESCTB MEXKAY CMEXKHBIM U
9KOCHUCTEMaMH. Y CTOWYUBOCTh OPraHu3MOB, IIOOYJSIHHH MW DKOCHUCTEM B YCJIOBHSIX ECTECTBEHHBIX H aHTPOIIOTCHHBIX
BO3ICHUCTBUU

Mexarnuzmobr 6030eticmeus 3aZpﬂ3H€Hu1:l PA3HbIX mMunoe HA Cy60p2€lHM3M€HHOM, OpcAdHUSMEHHOM, NONYJIAUUOHHOM U IKOCU-
CMEMHOMYPOBHAX, OCHOBbIIKO/I102UUECKOCOHOPMUPOBAHUAAHMPONOSEHHO20 68030elCmeusl. MCTOIIO.HOFI/I?I MOHUTOPHHTA
CCTCCTBCHHbBIX U aHTPOIIOTCHHBIX 9KOCHUCTEM

JHemoncmpayuu
IHoprpet: A./x. Tencan

Tabaunbl u  cxembl: «CTpyKTypa OHOIIEHO3a», «DKOCHUCTeMa IIUPOKOJMCTBEHHOrO Jieca», «DKOCHUCTeMa XBOWHOIO Jiecay,
«DyHKIIMOHAIIbHBIE TPYIIIIHI OPraHU3MOB B DKOCUCTEME», « KpyroBOopoOT BEIIECTB B dKocucTeMe, «llernmu nuranus (rmactOuiiiHas, 1eTpUT-
Has1)», «ODKOJOTrhYecKas IHUpaMHlia 4Yuce», «IDKOoJOorhudyeckas IupaMujia OuomMacchl», «IKOJIOTHYECKas IHpaMUjia DHEPTUUN,
«OO0Opa3oBanue Oonorta», «llepBuunas cykieccus», «BoccTaHOBJIEHHE Jjeca ITIOCiIe MoXKapa», «IKOCHCTeMa 03epa», «ATPOIICHO3»,
«KpyroBopoT BemecTB 1 MOTOK YHEPTUH B arponeHos3e»,«lIpuMepsl ypOoIKOCHUCTEM

OOGopyoBaHue: repOapruy pacTeHUN; KOJUICKIIUUM HACEKOMBIX; dydesla NTULl U 3Bepeil; repbapuu KyJIbTYypPHBIX U AUKOPACTYIIUX
pacTeHuii; aKBApUyM KakK MOJIEJIb JKOCUCTEMBI

Jlabopamopnvle u npakmuueckue pabomoi
ITTpakTnueckasipabora «M3yueHue u onMcaHue ypOoo3KOCUCTEMBD»)

2JIaGoparopHaspadora «M3ydeHnepazHOOOpa3uIMETKUXTOYBEHHBIXYWIEHUCTOHOTUXBPA3HBIXYKOCUCTEMAX )

3DKcKkypcusi «DKCKypCHsi B TUIIMYHBINA OHOreoneHos3 (B ayOpaBy, O€pe3HsIK, €JIbHHUK, Ha CYXOJIOJbHBIM HJIH MMOWMEHHBIN JIyT, 03€po,
00JI0TO)»



4D KCKYpPCHUS «IKCKYpCHUsl B arpodKOCUCTEMY (HA MOJI€ UJIM B TEIJIMYHOE XO35IHCTBO)»

Temal0.buocghepa—enobanvrasn sxocucmema(6u)

Buocdepa—oobuieruianerapaasi 000j1049Kka 3eMIiId, TJI€ CYyIIEeCTBYET WJIHM CYIISCTBOBaJia  JKU3Hb. Pa3sButne mnpejcTaBICHUU O
omocdepe B Tpyaax D. 3rocca. Yuenue B.M.Bepuajzckoro o 6uocdepe. Obmactu 6uocheps! u e€ cocras. JKuBoe BemiecTBo 6muocheps! u
ero pyHKIMnu

3aKOHOMEPHOCTH cyliecTBoBaHUs Onocheprl. OcobeHHOCTH OHOochephl Kak rio0ajIbHOW dKOCUCTEMBI. /J[MHaMHU4Yeckoe paBHOBECHE B
ouocdepe. KpyroBopoTs! BellecTB 1 OMOr€OXUMUYECKHUE TUKIIBI(yTriIiepo/ia, a30Ta). PUTMUYHOCTE siBJIeHUM B Ouocdepe.

3onanbHOCTh OMOchepsl. [loasaTne o 6mome. OCHOBHBIE OMOMBI CYyIIH: TYHJIpa, XBOWHBIC JIeca, CMEIIAaHHbIE W IIMPOKOJIMCTBEHHBIEC
jieca, CTEIM, CaBaHHbI, IIyCTbIHU, TPOMUYECKHE JIECa, BLICOKOTropbs. KitmMar, pacTUTENbHBIN U >)KUBOTHBIN MUP OMOMOB CYIIH.

CtpyKkTypa 1 QyHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO ITOTEHIINaIa U OMOoCchepHBIX DYHKITHM.

Hemoncmpayuu
IHoptpetbi: B.1. Bepuaackuii,D. 3r0cc

Tabmuubr u  cxemsbl:  «l'eochepsnr 3emumn», «KpyroBopor azora B 1npupoae», «KpyroBopor yriepoga B HOpHUPOIECH,
«KpyroBopoTtkuciopoaasnpupoae»,«KpyropoporsoasiBnpupoae»,«OcHOB-
HbIeOMOMBICY TN , « KitTumaTuueckuenosica3emian»,« TyHapa»,

«Tatira», «CmenianHbii necy», «IIIUPOKOIUCTBEHHBIN JIEeCH,

«Crenb», «CaBanHay, «IlycTbiHsa», « Tponuueckuii necy

O6ODVI[OBaHI/Iei rep6ap1/11/1 paCTeHI/Iﬁ Pa3HBbIX 6I/IOMOB; KOJUICKIIWH > KXNBOTHBIX

Temall.YesoBek u okpy:xkawomias cpeaa (64)
DKoJIOTUYEeCKHEe KPU3HUChl U UX NPpUYNHBI. Bo3nelicTBue uesoBeka Ha Ouocdepy. 3arpsisHeHHe BO3AYIIHON cpeapl. OxpaHa BO3ayXa.
3arpsizHeHHe BOJAHOM cpenbl. OXpaHa BOJAHBIX pecypcoB. Paszpymienue noussl. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHne kiaumara

AHTpPOIION€HHOE BO3JE€HMCTBHE Ha pPAaCTUTEIbHBIM M  KUBOTHBIM MHp. OXpaHa pacTUTENBHOIO M YXHBOTHOIO Mupa. OCHOBHBIE
NPUHIOUIIBEI OXpaHbl npuponasl. KpacHele kHuru. Ocobo oxpansiemble mnpupojHbie Tepputopun (OOIIT). boranumueckue canapl U
300JI0THYECKHUE MapKHU



OCHOBHBIE IPUHLMNOBI YCTOWYMBOIO pa3BUTHS  YEJIOBEYECTBA U IpUpOAbl. PanimoHaaibHOE MPUPOIAOIIOIB30BAHUE U COXPAHEHUE
Omosiorudeckoro pazHoobpasust 3emin. OOIIMEe 3aKOHOMEPHOCTH TJI00ATIBHBIX YKOJIOTHUYECKUX KPU3HUCOB. OCOOCHHOCTH COBPEMEHHOTO
KpHUu3nuca v €ro BCPOSATHBIC ITOCICACTBUS.

Pa3zBuTne METONOB MOHHUTOPHUHIA PAa3BUTUS OIACHBIX TEXHOTS€HHBIX HponeccoB Cucmemuvie uUCCed08aHus nepexooa K
pecypcocbepezaroweti U KOHKYPEHMOCNOCobHoU 3Hepecemuke. buosiormyeckoe pazHooOpasue u Ouopecypcwl. Hayuonanvuvlie
uHpoOpMayuoHHble cucmemsl, obecneuusarwue OOCMyn K UH@Oopmayuu no COCMOSIHUIO OMOENbHbIX 8UA08 U IKocucmem. OCHOBbL
sKopeaburumayuu IKOcCucmem u cnocobvoe 6opvbowl ¢ 6UONo8pescoeHUsIMU. PeKoHcmpyKyust MOPCKUX U HA3EMHbIX IKOCUCIEM

Hemoncmpayuu
Tabnuiel U cxeMbl: «3arpsisHeHHue aTMochepb», «3arps3HeHue THApocPepbl», «3arpsa3HeHue MouBbl», «llapHuKOBBIN 3 dheKT,

«OcobooxpaHsieMble TPUPOIHBIC TEPPUTOPUN», «MoOaenn yIpaBIsieMOro MUPa

OGopynoBanue: pororpadun OXpaHsIEMbIX paCTeHUU U )KUBOTHBIX KpacHoit knurn P®D, KpacHol kHUTH perHnoHa.

IIpumepHBbIii IepevyeHb J1a00PATOPHBIX M NPAKTHYECKUX Pa0oT (HA BHIOOP yuMTeJIsl)

1. Ucnonb30BaHue pa3inyHbIX METOOB IIPU U3YyUEHUH OMOJIOTHYECKUX OOBEKTOB.
2. TexHMKa MUKCKOIIMPOBAHMSL.
3. M3ydeHune KIeTOK pacTeHUH U AKUBOTHBIX M10JI MUKPOCKOIIOM Ha FTOTOBBIX
MUKpOIIpEnaparax 1 ux OI1caHue.
4. IlpuroTtoBiieHue, pacCMaTpPUBAHNE U ONKMCAHUE MUKPOIIPENApaTOB KIETOK
pacTeHUN.
5. CpaBHEHUE CTPOEHHUS KIIETOK PACTEHHH, )KUBOTHBIX, TPUOOB U OaKTepuil.
6. I3ydeHne nBM>KEHUS LUTOIIA3MBI.
7. U3y4eHne miasMoin3a U ACTUIa3MOJIN3a B KIETKAX KOXKHIIBI JIyKa.
8. M3yueHue pepMEeHTaTUBHOTO pacUIeNIeHHUs EPOKCHIa BOJOPO/a B PACTUTENIBHBIX U )KMBOTHBIX KJIETKAX.
9. O6Hapy:xeHue 6eNKOB, YIIIEBOJIOB, JUMHI0B C IOMOIIBIO KAU€CTBEHHBIX PEAKIIHM.
10. Beigenenne JJHK.
11. VI3yueHue kaTaIMTUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMHJIIa3bl
WM KaTamasbl).
12. Habnrogenre MuTO3a B KJIeTKaX KOHYMKA KOpeEIIKa JIyka Ha TOTOBBIX MUKpOIIpenaparax.
13. M3yuenne XpoMOCOM Ha TOTOBBIX MUKpOIIpENaparax.
14. 3y4yenue craanii Meiio3a Ha TOTOBBIX MUKpPOIIpENapaTax.



15. VI3yuenue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTax.

16. Pemmenue ajieMEeHTapHBIX 3a7a4 110 MOJICKYJISIPHON OHOJIOTHH.

17. BrisBiIeHUE IPU3HAKOB CXOJICTBA 3apO/IBIILIEH YeI0BEKa U JPYTUX O3BOHOYHBIX JKUBOTHBIX KaK JI0Ka3aTeIbCTBO UX POJICTBA.
18. CocraBieHue 31eMEHTapHBIX CXEM CKPEIMBaHUS.

19. Pemienne reHeTH4eCKUX 3a1a4.

20. V3yuenue pe3yiabTaToB MOHOTHOPUAHOTO U TUTHOPUIHOTO CKPEIIMBAHUS Y

TPO30( UL

21. CocraBiieHHE 1 aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.

22. VI3yueHue U3MEHYMBOCTH, [IOCTPOEHUE BApUALIMOHHOIO Psiia U BapHallMOHHOW KpUBOH.

23. Onucanue (heHoTHa.

24. CpaBHEeHHE BUAOB 110 MOP(OIOTHYECKOMY KPUTEPHIO.

25. Onucanue MpUCIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIBHOTO XapaKTepa.

26. BrisiBiieHrE PUCTIOCOOICHUH OPTraHU3MOB K BIMSHUIO PA3JIMYHBIX SKOJIOTHIECKUX (PAKTOPOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOCHUSI PACTEHUI Pa3HBIX MECT OOUTaHMUSI.

28. Metoabl u3MepeHust (PakTopoB cpebl OOUTaHMUSL.

29. M3yueHue 3KOJOTUYECKUX aJanTaluil YeI0oBeKa.

30. CocraBneHue NUIIEBBIX LEMEH.

31. 3y4yeHue u onucanue 3KOCUCTEM CBOEM MECTHOCTH.

32. MonenupoBaHUe CTPYKTYP U MPOIECCOB, MPOUCXOIAIINX B IKOCUCTEMAX.

33. OueHKa aHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJE.



TemaTuueckoe MIAHMPOBaHNeE Y4eOHOr0 MpeIMeTa

Buosorus 10-11 knace (yriry0J1eHHbIH YPOBEHb)

Neninm Tema paszagena KoandecTBO 4acoB

10 6 kanacc

1 Beenenue (10 9) 10

2 MounekynsipHblil ypoBeHb (28 1) 28

3 Knerounsriit ypoens (38 u) 38

4 Opranu3MeHHbIH ypoBeHb (29 u) 26
UTOoro 102
116 kaace

1 [Tonys1MOHHO-BUI0BOM ypoBeHb (25 1) 25

2 DKOoCUCTEMHBIN ypOBEHb (48 ) 48

3 buocdepnsiit yposens (30 1) 29
UTOrO 102
HUTOTI'O 3A 10-11 KJIACC 204




KpuTtepuu 1 HOpMbI OLIEHUBAHMSI 110 OMOJIOTHH

TPEBFOBAHHA K YPOBHIO IIOJAI'OTOBKH YYAIITUXCA, OBYYAILIIHXCA 110 IIPEJIMETY «bHOJIOT'HA»
CPE/ITHEI'O OBLIIET O ObPA30BAHHUHA

Baxneiimelr coctaBHoii uyacthto DPI'OC sBiusroTcss TpeOoBaHMsS K pe3yJbTaTaM OCBOSHHS OCHOBHBIX O0Opa3oBaTENbHBIX MPOrpaMM (JTUYHOCTHBIM,
MeTanpeMEeTHbIM, IPEIMETHBIM) U CUCTEME OlleHUBaHus. TpebGoBaHMs K pe3yiabTaTaMm OOpa30BaHMs JIEISAT Ha JABa TUIA: TpeOOBaHUS K pe3ylbTaTaMm, He
o IIeKan M (HopMaTn30BaHHOMY UTOTOBOMY KOHTPOJIIO M aTTECTAllMU, U TPEOOBaHUs K pe3ysibTaTaM, MOJIeKaIIM IPOBEepKe U artectanuu. [Imanupyemsbie
pe3yJIbTaThl OCBOCHHUS YUEOHBIX MPOTPaMM HPHBOIATCS B O0KaxX «BBIMTyCKHUK HAYYHTCS» U «BBITYCKHUK MOJYYHT BO3MOXKHOCTH HAYYHTHCS» K KKIOMY
pazzeny yuyeOHON mporpamMmsbl. JIOCTH)KEHHE IIAHUPYEMBIX PE3yJIbTaTOB, OTHECEHHBIX K OJOKY «BBIMYCKHHK Hay4dUTCS», BBIHOCSTCS Ha UTOTOBYIO OIIEHKY,
KOTOpasi MOKET OCYIIECTBISATHCSA KaK B XO7e O00ydeHHs (C MOMOIIBI0 HAKOIUICHHON OLIEHKH WU MOPTHOINO ITOCTHXKEHUH), TaK U B KOHIE OOy4eHUs, B TOM

guclie B HopMe TOCyIapCTBEHHOW UTOTOBOM aTTECTAIMH. Y CICIIHOE BBIMOTHCHUE OOYYAIOUIMMUCS 33aJlaHUN  0a30BOT0  YPOBHS CIYXKUT STUHCTBECHHBIM

OCHOBAHHMEM BO3MOXHOCTH MEPEXO0Ja Ha CIACAYIOMIYIO CTYIICHD O6V‘-IGHI/I$[.

B 6mokax <<BLIHYCKHI/IK MOJIYIYUT BO3MOXHOCTH HAYYUYUTHCA» HNPUBOAATCS INUIAHUPYCEMBIC DPE3YJIbTAThl, XaAPAKTCPUIYIOMIUC CUCTEMY y‘lC6HLIX I[efICTBI/Iﬁ B
OTHOIICHUH 3HaHPII>i, YMCHHﬁ, HAaBBIKOB, PACIIHUPAOIINX U YFJ'IY6J'I$IIOH_II/IX IMOHUMAaHHEC OIMOPHOI'O yqe6Hor0 MaTepurajia UM BBICTYIIAOIIHUX KaK MPOICACBTHUKA
IS TabHEUIIIEro HU3YUCHUA OJAaHHOro MnpcaMmeTa. OHGHKa JOCTIDKCHHSI JTUX IIelIell BeIeTcs NpeuMyleCTBECHHO B XOAC IIpoueayp, AOIYCKaroIIuX

MIPEOCTaBIICHNE U MCIIOJIb30BAaHNUE MCKIIIOUUTENLHO HenepcoHupuimpoBanHoi nuopmaruu. HeBwimoaHeHne o0yJaronmxcs 3ajaHui, C IOMOIIbI0 KOTOPBIX

BCACTCA OIICHKA JOCTHKCHU S MJIAHUPYCMBIX PC3YJIbTATOB JAHHOI'O 6.]'[01(2[, HC ABJIACTCA NPCIATCTBUEM JUIA NMEPEXO0Ja Ha CICAYIOIMIYIO CTYIICHb O6V‘-ICHI/I$I.

[TomHOTa UTOTOBOM OIEHKU TNIAHUPYEMBIX PE3yIbTaTOB 00ECIIEUUBAETCS ABYMsI IPOLIETypaMHU:

1) (hopMHpOBaHMEM HAKOIUIEHHOH OLIEHKH, CKJIa/IbIBAIOLIEHCS U3 TEKYIIUX U IPOMEKYTOUHOTO KOHTPOJIS;

2) JIEMOHCTpallMed MHTETPaAIbHOTO pe3ysibTaTa M3y4eHHUs Kypca B XOJI€ BBINOJIHEHMS] UTOTOBOM PabOTHI. DTO MO3BOJISET TAKXKE OLIEHUTh JAUHAMUKY
00pa30BaTeNbHBIX TOCTHKEHUH 00YyJatOLIXCS.

OueHka JOCTHXKEHMS TUTAHUPYEMBIX pPE3yJbTaTOB B PAMKax HAKOMHUTEIbHOM CHUCTEMBI MOKET OCYIIECTBIISITHCS IO PE3yibTaTaM BBIIOJIHEHHUS 3a/laHUil Ha
yYpOKax, [0 pe3ysbTaTaM BbIMOJIHEHHS] CAMOCTOSTEIbHBIX TBOPUECKUX padOT U JOMAIIHUX 3aJaHUM.

3aaHus AJ11 UTOTOBOW OLIEHKH JIOJKHBI BKJIIOYATH!

1) TEKCT 3aJIaHus;



2) OMHCaHUE MPABUIHHO BBIITOJIHEHHOTO 3aaHusl;
3) KPUTEPUU JOCTHUKEHUS IJIAHUPYEMOT0 pe3yibTaTa Ha 6a30BOM U MOBBIIICHHOM YPOBHE JTOCTHKEHUSI.

Hrorosas pa60Ta OCYIIECTBIIICTCS B KOHIIC M3YUEHHS Kypca «bHOJIOTHA» BEITYCKHUKAMHA OCHOBHOM IIKOJIBI M MOKET IIPOBOJUTCS, KaK B MMCbMECHHOM, TaK M

YCTHOH (hopMme (B BUJE HUCEMEHHONW UTOrOBOM paboThL, 10 DK3aMEHAIIMOHHBIM OmyieraM, B (hopMe 3aluThl HHAUBUAYAIbHOro npoekra, OI'D, EI'D u 1.1.).

Ouenueanue ycmnuozco omeema

WNHIuBHIyalbHBIH KOHTPOJIb PE3YJIBTATOB MOXKET MPOBOAUTHCS Ha YpOKe Kak B (hopMe KpaTKOTO ONpoca C MECTa, TaK U B BHIE OOCTOSTEIbHOU MPOBEPKU
3HAaHUW M YMEHHUH y NOcKd. Bompochl yuuTesnst Ais KpaTKoOro ompoca JOJDKHBI OBITh JIAKOHWYHBI, MOHSATHBI y4eHUKY. [l SKOHOMHM BpeMEHH MOKHO
UCIIONIb30BaTh KAPTOUKU C BONPOCAMH, Ha KOTOPBIE YUYCHHKH TOTOBSITCS OTBETHTH Yy NOCKW. [Ipu 3aTpyaHeHHMM y4eHHKa C OTBETOM AOIYCKAaeTCsl 33aJaBaTh
yJalieMycs HaBOASIIUE BOIPOCHI sl TOrO, YTOObI IOMOUB LIKOJBHUKY c(hOpMyIupoBaTh CBOU MbIcaU. OTBeyaroleMy MOT'yT ObITh 3aJlaHbl JOIOJIHUTEIIbHbIC
BOITPOCHI IMarHOCTHYECKOTO XapaKTepa, KOTOphle MOMOTYT 0oJiee 0OBEKTUBHO BBISIBUTH COCTOSIHUE €0 3HAHUI M yMeHU. BO3MOXXHO perieH3upoBaHue OTBETa
YUEHHKa CO CTOPOHBI JPYTUX YyYallluXcs, UCIPABICHUE TOIMYLIEHHBIX OUIMOOK, JOMOJIHEHUE OTBETa. YUHUTeNlb 00s3aH MPOKOMMEHTHPOBATh OTBET YUEHHKA,
yKa3aB Ha OMMOKH M OTMETUB MPaBIWIbHYIO HHopManmio. Kaxaplii 0TBET J0KeH OBITh 00BEKTHBHO OlleHEH yunuTeneM. He 00s3aTebHO CTaBUTh OTMETKY 3a
KaX/IbIii HETIOJHBIA OTBET. ECliM yueHHK HEOJHOKPATHO JAOMOIHSII OTBETHI IPYTHX OJHOKIACCHUKOB, TO MOKHO IIOCTaBUTh €My OOIIYI0 OTMETKY 3a YPOK (MIH
3a paboTy Ha HECKOJIBKHX ypOKax).

OtmeTka «5»:

* JIaH TIOJIHBIM W MPaBUJIbHBIA OTBET HA OCHOBAHWUH MOJYY€HHBIX 3HAHMM, C
MPAaBUIIbHBIM HCIIOJIb30BAaHUEM OMOJOTHYECKHX TEPMUHOB,

* MaTepHUal U3JIOKEH B OMPEICIICHHON JIOTHYECKOU MOCIIEI0BATEIIbHOCTH, HAYYHBIM
SI3BIKOM,

* B OTBETE OTCYTCTBYIOT OIIMOKH U HETOYHOCTH,

* OTBET CaMOCTOSTCIIHHBIM.

OtMmeTKa «4»:

* JIaH TIOJIHBIA W MPAaBUJIbHBIA OTBET HA OCHOBAHUHU MOJYYEHHBIX 3HAHHI,

¢ MaTc€purajl U3JI0XKCH B onpeneﬂeHHoﬁ IOCICa0BAaTCIBHOCTH,



* IOMYIICHBI 2-3 HEeCYIIeCTBEHHBIC OMIMOKH, UCTIPABIICHHBIC TI0 TPEOOBAHUIO
YUHUTEIIA.
OTMeTKa «3»:
* JIaH MOJHBIA OTBET, HO MPH ATOM JIOMYIIEHBI CYIIECTBEHHBIC OIMMOKH HETOUYHOCTH
B HCII0JIb30BAHUM HAYYHBIX TEPMUHOB WJIM OTBET HEIOJIHBIN, HAPYIIEHA JIOTHKA
OTBETA.
* JIaH HETIOJIHBIA OTBET, COMPOBOKIAFOIINICS HABOISIIIMMHI BOTIPOCAMHU CO CTOPOHBI
YUUTEIIA
OTMeTKa «2»:
* OTBET OOHApPYKUBAET HEMOHMMAHUE OCHOBHOTO COZEpkKaHUs y4eOHOTO
Marepuana,
* TOMYIIEHBI CYIIECTBEHHBIE OLTUOKHU, KOTOPHIE YUAIIUHCS HE MOXKET UCITPABUTH
MIPU HABOSIIMX BOIIPOCAX YUUTEIIS.

* OTCYTCTBHE OTBETA.

®poHTaNbHAsA (MaccoBasi) KOHTpPoJUpYyomas 0ecena TpedyeT YETKUX KpaTKUX (OPMYJIMPOBOK KaK BOIPOCOB, TaK U OTBETOB ydamuxcs. [loaromy 3a ogun
OTBET Ha BOINPOC HEIIEIEeCO00pa3HO CTaBUTh YUEHUKY olleHKY. [Ipu nanHol popme paboThl B Hee BKIIIOUAETCS MTPAKTUUYECKH BECh KIJIACC WIIM 3HAUUTENIbHAS €T0
4acTb.

3auyer — 3TO CcrOCOO UTOrOBOTO WIJIM TEMAaTHUYECKOTO KOHTPOJIS, KOTOPBIM MOXKET MPOBOJUTHCS B YCTHOH MM mucbMeHHOW (opme. Kak mpaBuio, naHHBIN
croco0 KOHTPOJNS HUCHONb3yeTcsl B CTapIIMX Kiaccax. [Ipm 3Tom ywamuecss 3a ONpEAETCHHBIM NPOMEXYTOK BpPEMEHH MOTYT MpPOJAEMOHCTPUPOBATH
3HAYUTEIbHBI 00BeM 3HaHMH M yMEHHMH TO 3adaHHOM Teme. Hampumep: ymMeHHe HMHTErpHpoBaTh MH()OPMALUIO, YCTAaHABIMBATH B3aWMOCBS3H, YMEHHE
[IPUMEHATH 3HAHWS Ha IIPAKTUKE, YMEHHE IIOJIb30BAaTbCsd HAy4YHOM TEPMHUHOJIOTHMEH, YMEHME U3JIaraTb MaTephal B OIPEACICHHON JIOTMYECKOU
NOCJIEI0BATENbHOCTH, JenaTh BbIBOJAbL. O IMPOBEIEHHMM 3ayeTa YYWTENlb COOOIIAeT 3apaHee, IMpejaaraeT MepeyeHb BOIMPOCOB, YTOOBI ydalluecss MOTJIH
CBOEBPEMEHHO MOAroTOBUTHCS. CpOKU MPOBEIEHUS 3aueTa JOJKHBI ObITh U3BECTHBI 3aBY4y IIKOJbI, YTOOBI MOKHO OBUIO PEryJlMpOBaTh Y4eOHYIO HarpysKy
ydamuxcs. B ciaydae nmpoBeneHus 3aueta B IMCbMEHHOM BHJIE, ITEJAror OTOBUT I yYalUXCs 3a1aHUs [10 BApUAHTaM WU UHAUBUIYaJIbHbIE KAPTOUKHU.



Ouyenuganue nucoMeHHOU padomul

[IpousBoanTCS MO aHAJIOTUU C YCTHBIM OoTBeToM. [lepen paboToii yunTenp HaMOMUHAET yJaIlUMCS O MPaBUIBHOM M aKKypaTHOM ee oopmienuu. [lucemennble
paboThl MOIPa3ENAIOT HAa TeKyIIHe (IPOBEPOUYHBIC) U UTOrOBBIE PabOTh. KOHTPOJIbHBIE PAGOTHI NPOJOIKUTEILHOCTHI0O HA BeCh YPOK NMpPOrpaMma o
0M0JIOTMHU He npeaycMaTpuBaer. [1o IpooKUTENBHOCTH TEKYIME TPOBEPOUHBIE pabOThI B 5-7 KiaccaX MOTYT 3aHUMaTh 5-15 munyT, B 8-11 kmaccax — 1o
20 munyT. ITOroBbIe MHMCHMEHHBIE PAaOOTHI B CTAPIIUX KIACCaX MOTYT MPOBOIUTHCS B TeueHHE 30 MUHYT.

Ecnu nuceMenHas paboTa mpaBHIIbHO BBINOJNIHEHA yueHUKOM oT 86 10 100% o0bema paboThl, TO CIEAYET CTaBUTh OLIEHKY «5»; 0T 66% 10 85% — «4»; ot 51 1o
65% — «3»; mo 50% (a Tak ke mpH MOJHOM OTCYTCTBHM INPABUJIBHBIX OTBETOB WM BBIIOJHEHHH paboThl MeHee yeM Ha 20% CTaBUTCS OLEHKA) — <«2».
OneHuBaHue BBHIMOJIHEHUS 33JaHUl B TecTOBO# ¢opme. [Ipu oneHuBaHUU MPOCTOro TecTa M3 MATH BOMPOCOB Hambojee I1eeco00pa3HO HCIOJIb30BaHUE
CJIEYIOIIEro UIKAIUPOBAHUS: * HET OLIMOOK - OLIEHKa «5», * 0/IHA OIINOKa - OLEHKa «4», ® 1BE OUIMOKH - OLlEHKa «3», * TpU OMIMOKHU(MUIM HET MPABUIbHBIX
OTBETOB) - OIIEHKA «2».

Kpumepuu oyenueanusa naéopamopHuix, npaKmu4ecKux:

OnHa oneHKa CTABUTCA 32

Br160p TeMmsl,

IInan geicTBuUi,

Br160p ucrounukos nndopmaruu (o6opyaoBanue),

Odopmnenue paboThI;

Bropas ouneHnka craBuTcsH 3a

O} PexTUBHOCTH UCIIONIB30BaHUS HH(GOPMAIIUU: CUCTEMAaTH3allMsI, UHTETpalusi, UHTepIpeTanus(BbIBOJ 10 paboTe)
Kpumepuu oyenusanus npoeKkmuulx padom u cmeHo06blxX 00K1a006
OnepaTtuBHOCTH JEHCTBUI (peanu3anus MpoeKTa)

Odopmnenue npoexTa

[IpenbsBiaeHue npoekra

JImuHoe Y4aCTHUEC 3HAUYUTCIILHOC CPCAHEC MAJIOC YYCHHKA B pa60Te Haa IMTPOCKTOM






