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1. OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YYEBHOI'O INPEIAMETA
O/1.10 BuoJgorus

1.1. Ob6aacTh NpuMeHeHHs1 padoyeil NporpaMMsbl y4eOHOI0 mpeaMera

PaGouas mporpamma  yueOHoro mpeamera  OJ[.10  buomorumst  sBAsSeTCSs  YaCThIO
001meo0pa3oBaTeNIbHOTO  IMKJIA  00pa30BaTeNbHOW  MPOrpaMMBbl  CPEJHEro  Mpo(ecCHOHAIBHOTO
o0pa3oBaHHMs — TMPOTPaMMBI IIOJATOTOBKH CIEIHAIUCTOB cpenHero 3BeHa (mamee - [ITICC3) mo
CHEIMAILHOCTH  cpenHero  mpodeccuonanpHoro  oOpazoBanus  09.02.08  MHTenekTyalbHbIC
MHTETPUPOBAHHBIE CUCTEMBI.

1.2. MecTo yueOHOro npeaMera B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

B cootBercTBUEM ¢ DenepalibHBIM TOCYIapCTBEHHBIM OOpPa30BaTEIbHBIM CTAHIAPTOM CPETHETO
obmiero oOpa3oBaHusi yueOHBIM mpeamer «buonorus» BXOIUT B NPEIMETHYIO 001acTh «0a30BbIe
JTUCIUIUTAHBD) U ABISIETCS 00s13aTeNnbHBIM IS u3ydeHus. Coaepkanue ydeOHoro npeaMera «buonorusy,
MpeAcTaBiIeHHOE B paboueit mporpamme, coorBeTcTByeT @I'OC COO, ¢ yuyeroM NMpUMEpPHON OCHOBHOM
00pa30BaTeNbHON TpOorpaMMe CpeIHEro o0mero oopazoBaHus. YYeOHBIM IUIAHOM IO CHEIHATBLHOCTH
09.02.08 MHTemeKTyalbHble HHTETPUPOBAHHBIC CUCTEMbI Ha M3ydeHHe buojoruu Ha 6a30BOM ypOBHE
oTtBoUTCS 54 yaca.

1.3. Ils1anupyembie pe3yJibTaThl 0CBOEHHUS Y4eOHOT0 NMpeaMeTa

1.3.1. J/In4yHOCTHBIE pe3yabTaThl

B cTpyKType TUYHOCTHBIX PE3yJabTaTOB OCBOEHUS npeameTa «buonorusy BblIEIEHbI CleNYIOIHe
COCTABJIAIOLIME: OCO3HAHHWE OOYYAIOIIMMUCS POCCUMCKON Ipa)<1aHCKOW MJEHTUYHOCTH - FOTOBHOCTH K
CaMOPAa3BHUTHUIO, CAMOCTOATEIIBHOCTH M CAMOOIIPEICIICHIIO, HATMYME MOTUBAIIMH K 00y4EeHUIO OMOJIOTHH,
LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
MCTOPUYECKHUX TPAIUIMHA pa3BUTUSI OMOJOTMYECKOTO 3HAHMUS, TOTOBHOCTh M CLIOCOOHOCTh 0OYUYaIOMIMXCs
PYKOBOJCTBOBATHCS B CBOEH IEATENBHOCTH LIEHHOCTHOCMBICIIOBBIMHM YCTAaHOBKAMU, IIPUCYILIUMU CUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HATMYME IKOJIOTHUECKOTO MPABOCO3HAHMS, CTIOCOOHOCTH CTaBUTh LIETH U
CTPOMTb JKU3HEHHBIC IIJIaHbI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUS IpenMeTa «buonorus» N0CTUrarTcs B €UHCTBE yUeOHOU U
BOCIIMTATEIbHONW JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMH,
HCTOPUYECKUMHU U JYXOBHOHPABCTBEHHBIMU LIEHHOCTSAMH, IPUHATHIMU B O0I1IECTBE ITPaBUIIaMU U HOPMaMHU
MOBEJCHUS. U CHOCOOCTBYIOT HpoIleccaM CaMOIO3HaHUS, CAaMOBOCIUTAHUS U CAMOPA3BUTHUS, Pa3BUTHUS
BHYTpPEHHEH MO3UIUHU JIUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K 3aKOHY U NMPABOMOPSAAKY, YEIOBEKY TpyJa U
CTapIilieMy TOKOJICHHIO, B3aMMHOTO YBa)KE€HHs, OEpEeKHOTO OTHOLICHHs K KYJIbTYPHOMY HACIEIUIO0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO HapoAaa Poccuiickoin denepanyu, Npupojie U OKPYKaKIIEH cpee.

JInuHOCTHBIE pe3yJbTaThl OCBOGHHA Yy4deOHOro mnpeamera «bBHOJOTHS» TODKHBI OTpakaTh
TOTOBHOCTb U CLIOCOOHOCTh 00y4aroUInxcs pyKOBOACTBOBATHCA C(HOPMUPOBAHHON BHYTPEHHEHN MO3ULIMEN
JUYHOCTH, CHCTEMOM  IEHHOCTHBIX  OpUEHTalUil, TO3UTHBHBIX  BHYTPEHHHX  YOEXJEHHIA,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM IIEHHOCTSIM POCCUNCKOI0 OOIIECTBA, paCIIMPEHNE )KU3HEHHOT'O OIIbITa
U OIIBITA JEATEIIBHOCTH B IIPOLIECCE PEANIN3ALIMHA OCHOBHBIX HAalPaBJIEHUI BOCIIUTATEIBHON JEATEIBHOCTH,
B TOM YHCJIE€ B YaCTHU:

1) rpPaskIaHCKOr0 BOCIIMTAHHUS

- chOPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUKM O0YYAIOIIErOCs KaK aKTUBHOIO M OTBETCTBEHHOI'O
4JIeHa POCCUICKOTO OOLIECTBA;

- OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX MPaB ¥ 00S3aHHOCTEH, YBa)KEHUE 3aKOHA M IIPABOIOPSIKA,;

- TOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATENHLHOCTH IPU CO3JAHUM YYEOHBIX ITPOEKTOB,
pelleHUH YUeOHbIX U ITO3HABATENBHBIX 38184, BHIITOJIHEHUH OUOIIOTHYECKUX DKCIIEPMMEHTOB;

- CIOCOOHOCTH ONPENENATH COOCTBEHHYIO TO3HMIMIO MO OTHOIIEHHWIO K SBJICHUSAM COBPEMEHHOMN
AKU3HU U OOBACHSATH €6;

- YMEHHE YYUTHIBATh B CBOMX JEHCTBHMSAX HEOOXOAUMOCTH KOHCTPYKTHMBHOTO B3aUMOJEHCTBHS
JIOJEN C pasHBIMU YOEXKIEHUSIMHM, KyJIbTYPHBIMU HEHHOCTAMH U COLMAIIBHBIM MOJIOKEHUEM;

- TOTOBHOCTb K COTPYJIHHYECTBY B POIIECCE COBMECTHOTO BBINOJIHEHHUS YIEOHBIX, TI03HABATEIBHBIX
U MCCIEN0BATENBCKMX 3a/a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHHUIO OIIOHEHTOB IIPU OOCYXKIEHHU
CITIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COAEPIKAHNS;
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- TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM 1A TEIBHOCTH;

2) NATPHOTHYECKOT0 BOCIINTAHMS

- c(OpMHUPOBAHHOCTh POCCUMCKON TPaXKTAHCKON HWIACHTHYHOCTH, TMATPHOTHU3MA, YBAKCHHUS K
CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTH Iiepel PonuHOM, ropAocTH 3a CBOM Kpai, cBOX0 Ponuny, cBoi
SI3bIK U KYJbTYpPY, MPOILIOE ¥ HACTOALEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOILIEHHE K IPHUPOJHOMY HACIEAMIO U NMaMATHUKAM MPUPOJBI, JTOCTHKEHUSIM
Poccun B Hayke, uckyccTBe, CIOPTE, TEXHOJIOTUSAX, TPYAE;

- CIIOCOOHOCTH OIIEHHMBATh BKJIAJ] POCCUHCKMX YYEHBIX B CTAHOBJICHHE W pa3BUTHE OMOJIOTHH,
MOHUMAaHUS 3HAYEHUs OUOJIOrMM B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU YEJOBEKAa M COBPEMEHHOIO
o0111eCTBA;

- uaeitHast yoexAEHHOCTh, TOTOBHOCTD K CITYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €T0
cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

- OCO3HaHHE JYXOBHBIX LICHHOCTEHW POCCUIICKOTO HApOa;

- ¢(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

- CHOCOOHOCTH OLIEHMBATh CHUTYallMI0 U IPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTUPYSACH Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JTMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSAM, CO3[JaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATUSA LEHHOCTEN CeMENHOM KM3HU B COOTBETCTBUU C TPAAULIMAMU HAapoa0oB Poccuu;

4) ICTeTHYECKOr0 BOCIIMTAHUS:

- DCTETUYECKOE OTHOLIEHHE K MHpY, BKJIIOYAas SCTETHKY ObITa, HAYYHOIO U TEXHHUYECKOTO
TBOpYECTBA, CIIOPTA, TPY/a, OOLIECTBEHHBIX OTHOLICHHUIA;

- MIOHMMAaHHE AMOLIMOHAIBLHOTO BO3IEHCTBHS KUBOMH MPUPOJIBI U €€ IIEHHOCTH;

- TOTOBHOCTh K CAMOBBIPQKEHHIO B Pa3sHBIX BHJAX HUCKYCCTBA, CTPEMJICHHE IPOSBIATH Ka4ecTBa
TBOPYECKOH JTMYHOCTH;

5) (pu3uYeCcKOro BOCUTAHNS, (JOPMUPOBAHHUS KYJIbTYPbI 310POBbS U 3MOLHOHAJILHOIO
os1aromosy4ms:

- TMOHUMaHHWE U peanu3alus 310pOBOro M Oe3omacHOro obpaza XHU3HHM (340pOBOE IHUTaHUE,
COOJTIIO/ICHNE TUTHEHUYECKUX MTPABUI U HOPM, COATAaHCUPOBAHHBIN PEXXHUM 3aHATHI M OTJBIXA, PEryIspHast
¢u3nyeckas akTUBHOCTh), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOILEHHS K COOCTBEHHOMY
($u3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

- MOHMMaHHUE LIEHHOCTH MPaBWJI MHIUBUAYAIBHOIO U KOJUIEKTUBHOTO O€30MacHOrO MOBEJCHUS B
CUTYalUsIX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

- OCO3HaHHWE IMIOCIEACTBUH M HENPUATUS BPEAHBIX MpPUBbIUEK (YHOTpeOJeHUs aJIKorouis,
HapKOTHUKOB, KYpPEHHUS);

6)  Tpynosoro BocnuTaHuN:

- TOTOBHOCTb K TPYIy, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

- TOTOBHOCTh K aKTHUBHOW JAEATETbHOCTH TEXHOJOTHYECKOW M COIMATbHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATENILHO BHITIOJIHATH TAKYIO JI€SITEIIbHOCTD;

- HMHTEpeC K pa3NIUyHbIM cdepaM MNpoPecCHOHATHHON EATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO U CaMOOOPa30BaHUIO HA TPOTSHKEHUH BCEU KU3HU;

7)  3K0J0rHYECKOro BOCHHTAHHS:

- HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHUE K MPUPO/IC KaK HCTOYHUKY KH3HH Ha 3eMiie, OCHOBE
€€ CyIIECTBOBAHUS,

- OBBIIICHUE YPOBHS AKOJOTMYECKON KYJIbTYPHI:

- IPUOOPETEHHUE OTBITA

- INTAHUPOBAHUA IMMOCTYIIKOB U OLICHKHU UX BO3MOXXHBIX HOCHG}ICTBI/Iﬁ JJISL OKPY)KaIOHICﬁ CpCabl;

- 0CO3HAHKE TII00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOJIEM U TYTeH UX PEIICHMS,

- CIIOCOOHOCTH HCIIOJIb30BaTh MpUOOpeTaeMble MPH W3YYEHUU OMOJIOTMM 3HAHUS U YMEHUs Mpu
pelieHrH MpoO0JieM, CBS3aHHBIX C palMOHAIBHBIM TMPUPOAONOIB30BaHUEM (COOJIIO/ICHUE TPAaBHII
IMOBCACHWA B IIPpHUPOAC, HAIPABJIICHHBIX Ha COXPAaHCHHWEC PABHOBECHUA B JKOCHUCTEMAX, OXpaHy BHUIOB,
sKocHUCcTeM, Orochepsl);



- aKTMBHO€ HEMNpPUATHE ACHCTBUH, MPUHOCIIIUX BPEd OKPYXKAIOIIEH MPUPOIHON Cpene, YMEHHE
IMPOTrHO3UPOBATH HGGH&FOHPI/IHTHBIC 9KOJIOTUYCCKUE TOCICACTBUA NTPCANPUHHUMACMBIX I[ef'ICTBHfI )41
MpeoTBPALIATh UX;

- HaJU4ucC Pa3BUTOr0 SKOJOTHMYCCKOr0 MBIIIJICHUS, SKOJOTHYECKOHU KYJIbTYpPBI, OIbITa
NeSITEeIbHOCTH 3KOJOTMYECKON HANpaBlI€HHOCTH, YMEHUS PYKOBOJICTBOBATHCS MMM B TO3HABATEIHHOM,
KOMMyHI/IKaTI/IBHOfI n COHHaJIbHOﬁ MMPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B HpaKTquCKOﬁ ACATCIIbHOCTH
HKOJIOTMUYECKOI HaNpaBIeHHOCTH;

8) HEHHOCTH HAYYHOI'0 IO3HAHMSI:

- c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHHIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

- COBEPIIICHCTBOBAHUE S3bIKOBOM U YUTATEIBCKOM KYJIbTYpPbI KaK CPEICTBA B3aUMOIEHCTBUS MEKIY
JIIOJIbMU U TT0O3HAHUSI MUPA;

- TOHUMaHuEe cnenuduku OWONOTHMHM KaKk HayKH, OCO3HaHUs €€ ponmu B (HOPMHUPOBAHUU
paIMOHAIBLHOTO HAYYHOTO MBIIILJICHUS, CO3JaHIH 1IETIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIIEM MUPE KaK
O €IMHCTBE IMPHUPOJBI, YEIOBEKAa U OOIIECTBA, B MO3HAHWU NMPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHUH
po0GsieM COXpaHeHUsI IPUPOJAHOTO PABHOBECHS;

- YOS IEHHOCTh B 3HAUMMOCTH OMOJIOTUH I COBPEMEHHOM IUBHIIN3AIMH: 00ECIIEYCHUsI HOBOT'O
YPOBHS pa3BUTHS METUIIUHBI, CO3/IaHNE TIEPCIIEKTUBHBIX OMOTEXHOIOTHI, CHOCOOHBIX PeIllaTh PpeCypCHbIe
poOJIeMBl Pa3BUTHS YEIIOBEYECTBA, IOUCKA MyTEH BBIXOJA M3 TJIOOAIBHBIX AKOJOTHUECKUX MPOOJIEM H
o0OecrieueHrss mepexola K YCTOHYMBOMY pa3BUTHIO, PAIMOHATBLHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB 1 (POPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

- 3aMHTEPECOBAHHOCTh B IMOJIYYCHHUU OHMOJIOTMYECKMX 3HAHHWM B IIENAX MOBBIIICHHS OOIIeH
KYJIBTYpBI, €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH, KaK COCTaBHOW 4YacTH (PYHKIMOHAJIHHON IPaMOTHOCTH
oOyuatomuxcs, GopMupyeMoi Mpu U3y4eHUU OHOJIOTHH;

- IOHUMaHUE CYITHOCTU METO/I0B [T03HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTHU
UCIONIb30BaTh IMOJIydaeMble 3HAHUS JUIS aHalu3a U OOBSICHEHHUS SBICHUN OKPYXKAIOIIero MHpa U
MPOUCXOJAIINX B HEM M3MEHEHUH, yMEHUE JenaTh 0OOCHOBAaHHBIE 3aKIIOYEHMsS] HAa OCHOBE HAyUYHBIX
(haKTOB ¥ UMEIOIIMXCS JAHHBIX C IENIbIO MOTYYEeHUS JOCTOBEPHBIX BHIBOJIOB;

- COCOOHOCTh CAMOCTOSITETILHO HCIIOJIb30BaTh OMOJIOrMUYECKHE 3HAHUS U PELICHHUs MpodIeM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

- OCO3HaHHME LIEHHOCTH HAy4YHOH J€ATEIbHOCTH, TOTOBHOCTb OCYILIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh MHIMBUYalbHO U B TPYIIIE;

- TOTOBHOCTh U CHIOCOOHOCTh K HENIPEPHIBHOMY 00pa30BaHUIO U caMO0OOPa30BaHUIO, K AKTUBHOMY
MIOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C JKU3HEHHBIMU MOTPEOHOCTSIMH.

1.3.2. MeTanpeaMeTHbIe Pe3yabTAThI J0JKHBI OTPAXKATh:

MertanpeamMeTHble pe3yabTaThl OCBOEHHUS y4eOHOT0 npeameTa «bruosorusy BKIOYaoT: 3HaYUMbIe
111 GOPMHUPOBAHUS MUPOBO33PEHUS 00YJAIOLINXCS

- MEXAUCITUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIICHAYYHbIE TTOHATHSA, OTPaKAIOIIUE 1IETOCTHOCTD
Hay4YHON KapTHHBI MUpPa M CHelM(UKY METOJOB MO3HAHMSA, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(BelecTBO, SHEPIHUs, SIBICHUE, IPOLIECC, CUCTEMA, HAyYHBINH (PaKT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, UCCIIEIOBAHUE,

- HaOmio/ieHHe, M3MEpeHHe, HKCIEPUMEHT U JpYruX), YHHUBEpCalbHblE Y4YeOHbIE JeNCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE), o0ecrieunBaroye

- ¢opMupoBaHre (PyHKIIMOHAIBHOW T'PAMOTHOCTH U COIMAIBHOW KOMIETCHITUH OOYJaroIInxcs,
CIOCOOHOCTh OOYYAIOLIMXCS MCIIOJIB30BaTh OCBOEHHBIE MEXIUCIUILIMHAPHBIE, MHUPOBO33pPEHUYECKHE
3HAHUA U YHHUBEpCAJIbHbIE YueOHbIe IEHCTBUS B IO3HABATENbHOM U COLIMAIbHOM MTPaKTHKE.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC Y4eOHbIC el CTBHUS

Ba3oBble Jiornyeckue AeicTBUA:

- CaMOCTOATENbHO (OPMYIMPOBATh M AKTyalU3UpOBaTh IMpoOJeMy, paccMaTpuBaTh €
BCECTOPOHHE;

- HCIOJIb30BaTh IPU OCBOEHUM 3HAHUI NPHUEMBI JIOTMYECKOIO MBINUICHUS (aHalu3a, CHHTE3a,
CpaBHEHHUs, KilaccupuKaluu, 0000IIEeHNs), paCKPHIBATH CMBICII OMOJIOTUYECKUX MOHSATUHN (BBIACIATH MX
XapaKTepHble MPU3HAKHU, YCTAHABIMBATH CBSI3U C JPYTUMH MTOHITHUSAMH);

- OTIPEeAENAThH eI AeSTeNbHOCTH, 33/1aBasi apaMeTpbl U KPUTEPUU UX JTOCTUXKEHUS, COOTHOCUTH
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Pe3yIbTAThl AESTEIBHOCTH C TIOCTABIECHHBIMU LIESIMHU;

- UCTIOJIH30BATh OMOJIOTUYECKUE TIOHATHS U1 O0BSICHEHUS (PAKTOB U SIBIICHHUH KUBOW MPUPO/IBI;

- CTPOMTBH JIOTUYECKHE PACCYXJIEHUS (MHAYKTHBHBIC, IETyKTHBHbIE, IO aHAJOIMH), BBIABISTH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B PACCMAaTPUBAEMBIX SBJIECHUSX, (OPMYIHPOBATH BBHIBOJABI U
3aKIIIOYCHUS;

- TNPUMEHATh CXEMHO-MOJEIbHBIE CPEACTBA JUIsl NPEACTABICHUS CYLIECTBEHHBIX CBSI3€H U
OTHOILIECHUH B U3y4aeMbIX OMOJIOTUYECKUX 00BEKTAX, a TAKXKEe IPOTUBOPEUMH PA3HOTO POJIa, BBIIBIEHHBIX
B PA3MUYHBIX HHPOPMAITMOHHBIX UCTOYHHKAX;

- pa3pabaTbiBaTh IUIaH pEIIEHUS NPOOJEeMbl C Y4ETOM aHaNIM3a MMEIOLIMXCS MaTepHaIbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

- BHOCUTh KOPPEKTUBBI B IEATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3Y/IbTATOB LIEJISM, OLIEHUBATh
PHUCKHU NOCIEACTBUN JESITENBHOCTH;

- KOOPAMHHUPOBaTh M BBIIOJHATH pabOTy B YCIOBUAX PpEAIBHOr0, BHUPTYaJbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

- pa3BUBaTh KPEaTUBHOE MBILIUIEHUE TP PELLICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble nccienoBarejbckne 1eiCTBUSA:

- BIJQJIETh HaBBIKAMU Y4YEOHO-HUCCIIEOBATEIbCKOM M TNPOEKTHOM JeATEIbHOCTH, HaBbIKAMU
paspernieHus npobiaeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B O3HAHMS,

- HCIIOJIb30BAaTh pa3jM4YHble BUJIBl JESITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTepHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B YU€OHBIX CUTYalUsX, B TOM YHCIE MPU CO3JaHUU
Y4eOHBIX U COIMAIIBHBIX MTPOEKTOB;

- (opMupoBaTb HayuyHBI THIl MBILIUICHUS, BIaJe€Th HAYYHOW TEPMUHOJOTHEW, KIHOUEBBIMU
MOHATUSIMU U METOJIaMU;

- cTaBuTh M (OpPMYIHPOBaTh COOCTBEHHBbIE 3aJaud B OOpPa30BaTENbHOW JEATEIBHOCTH MU
KU3HEHHBIX CUTYalUsX;

- BBIABIIATH IPUUUHHO-CIICICTBEHHBIE CBA3U M aKTyaJIM3UpOBaTh 3ajjayy, BBIABUIaTh IMIIOTE3Y €€
pellIeHNs, HAaXOJIUTh apryMEHTBl JUIsl JOKa3aTEeNbCTBA CBOMX YTBEP)KICHHH, 3ajaBaTh NMapaMmeTpbl U
KPUTEPHUH PELICHMUS;

- aHAJU3UPOBAThH IOJIYYEHHBIE B XOJ€ PELICHUS 3a/laull Pe3yibTaThl, KpHTUUECKU OLIEHUBATh MX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

- OCYLIECTBIATh LEJICHANPABICHHBIA IOUCK IEpPeHOca CPEeICTB M CHOCO0OB JAEUCTBUS B
poeCCUOHANBHYIO CPENY;

- YMETh MIEPEHOCUTDH 3HAHUS B 03HABATEIbHYIO M MIPAKTHUECKYIO 00IaCTH KU3HEACITEIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIIBUTaTh HOBBIE UJIEH, NIpeiaraTb OpPUrHHAIbHbIE MTOAXO0/bl U PELICHUS, CTABUTh POOIEMBI U
3aJ1a4M, JOMYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHHUS.

Pabora ¢ nnopmanmeii:

- OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMalK (TeKcTe y4eOHOro mocoousi, Hay4qHo-
HOMYJISPHOM JUTEpaType, OMONIOTHYECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanM3upoBaTh HH(DOpPMALMIO Pa3IWYHBIX BUAOB U (OpM MNpeacTaBieHUS, KPUTHUYECKU
OLICHHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

- (GopMyIupOBaTh 3ampoChl M NPHUMEHATHh pa3IUYHbIE METOJbl NIpHU TIOUCKE M OoTOOpe
Ouosiornyeckoil nHpopMay, HeOOXOIUMOM IS BHIIOJHEHUS y4eOHBIX 3a/1a4;

- mpuoOperaTh ONBIT HCMOJNB30BaHUS HH(OPMALMOHHO-KOMMYHHUKATHUBHBIX  TEXHOJOTHH,
COBEpIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHMSI PA3JIUYHbBIX TIOMCKOBBIX CUCTEM;

- CaMOCTOSTEIbHO BHIOUPATh ONTUMAIBbHYIO (hOpMY MpPECTaBICHU OMOJOTHYECKONH HHPOPMAIUH
(cxemsl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

- UCIIOJIb30BaTh HAYYHBIN SA3bIK B KAUECTBE CPEJICTBA MpHU paboTe ¢ Onosornyeckoil nHpopManue:
NPUMEHATh XUMHUYECKHE, (PU3NYECKHe U MaTeMaTUYecKhe 3HaKU U CUMBOJIbI, (hopMyiibl, aO0peBuaTypy,
HOMEHKJIATYpYy, UCII0JIb30BaTh U MPe00pa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

- BJIaJIETh HaBBIKAMH PACIO3HABAHUS M 3allUTHl MHPOpPMALMHU, UH(OPMAIIMOHHON 0e301acHOCTH
JUYHOCTH.

KoMMyHuKaTHBHBIC YHHBeEpPCAJIbHbIC YUeOHbIe el CTBUS
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Oo0wmenne:

- OCYLIECTBIATh KOMMYHHUKAIIMM BO BCeX c(epax KHM3HH, aKTUBHO y4acTBOBATh B JUAJIOTE WU
IUCKYCCHM IO CYLIECTBY 00CYXIaeMol TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBaTh CYXKIEHUS
OTHOCHUTEJIHO BBINIOJIHEHUS NPEAIaraéMoi 3a7au, yYUTbIBAaTh NHTEPECH U COINIACOBAHHOCTDH MO3ULIUI
APYTUX yY4aCTHUKOB JAMANOra WIK AUCKYCCHUH);

- pacmo3HaBaTh HeBepOaJbHBIC CPEACTBA OOIIEHUS, MOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
IPENOChIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallud, YMETb CMsAryaTb KOHQUIMKTBI M BECTH
IIEPETOBOPBL;

- BJIAJIETh PA3IMYHBIMU CHOcOOaMM OOLIEHMS U B3aUMOJEHCTBUSI, IOHUMAaTh HAMEPEHUs PYTUX
JIO/ICH, TPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (hopme GopMynnpoBaTh
CBOM BO3PaXKCHMS;

- pa3BEPHYTO U JOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHAasl 1€ATEILHOCTD:

- IOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHUBHUIyaIbHON paOOThI IPU PEIICHUN
Ouosiornyeckoil mpoOsieMbl, OOOCHOBBIBATb HEOOXOJUMOCTb IMPUMEHEHMsI TpPYNINOBBIX  (QOpM
B3alMOJICICTBUS NPU PELICHUH Y4eOHOU 3a1a4H;

- BBIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JEHCTBHH ¢ Y4€TOM OOIIMX MHTEPECOB MU
BO3MOXKHOCTEHN KaK/10T0 4jI€Ha KOJUIEKTHBA;

- IPUHUMATh LEJIU COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh ACUCTBUS T10
€€ JOCTM)KCHMIO: COCTABJIATH IUIAH JAEUCTBUM, PacHpelneisaTh POIM € YYETOM MHEHHMM YYaCTHHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOM padoThI;

- OLICHMBATh KAayeCTBO CBOETO BKJIaJa U Ka)XJOr0 YYacCTHHKA KOMaHJbl B OOILIMN pe3ynbTar Mo
pa3pabOTaHHBIM KPUTEPUSIM;

- TpeularaTb HOBBIE IPOEKTHI, OLIEHUBATb HAEU C TMO3UIUM HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

- OCYILIECTBJISTH MO3UTHBHOE CTPATETMYECKOE MOBEACHUE B PA3JIUYHBIX CUTYaLUSX, [POSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3amnus:

- UCTOJIb30BaTh OMOJOTMYECKHUE 3HAHUS JUIsl BBISIBICHUS IPOOJIEM U MX PEIICHUS B KU3HEHHBIX U
Yy4EOHBIX CUTYyalLlUsX;

- BBIOMpaTh Ha OCHOBE OMOJOIMYECKMX 3HAHUM IIEJIEBBIE M CMBICIOBBIE YCTAHOBKM B CBOMX
JEMCTBUAX U MOCTYIKAX IO OTHOIIECHHUIO K )KHUBOM NPUPOJE, CBOEMY 310POBBIO U 30POBbIO OKPYKAIOLIHX;

- CaMOCTOSITENILHO OCYIIECTBIISATh O3HABATEIbHYIO ACSTEIbHOCTD, BBIABIATH MPOOIEMbI, CTAaBUTD
1 GOpMyIHpOBaTh COOCTBEHHBIE 33/1a4M B 00pPa30BaTEIbHON JAEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

- CaMOCTOSITENIbHO COCTaBJIATh IUIAH pPELIEeHUs MpoOJeMbl C Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

- pacuIMpsATh paMKH Y4eOHOI0 IpeAMeTa Ha OCHOBE JIMYHBIX MPeIOYTEHUH;

- JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE;

- OLICHUBATh MPHOOPETEHHBIN OTIBIT;

- c11oco0CTBOBAaTh (POPMUPOBAHUIO U IIPOSBICHUIO IIMPOKOM 3pyIULIUU B pa3HbIX 00JIaCTAX 3HAHUM,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb:

- JaBaTb OLIEHKY HOBBIM CHUTyallUssM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLICHHWBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISM;

- BJIaJIeTh HaBBIKAMHU IO3HABATENbHON pedIeKCHM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUNA U
MBICIUTENBHBIX IIPOIIECCOB, UX PE3YJILTATOB U OCHOBAHMM, UCIIOIb30BATh MPUEMBI PEQIIEKCHH AJI OLIEHKH
CHUTYalllH, BBIOOPA BEPHOTO PEILICHHUS;

- YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

- IPUHUMAaTh MOTHBBI U apTyMEHTHI IPYTHX IIPHU aHAJIU3€ PE3YIbTATOB ACSITEIBHOCTH.

IpunsiTue cedst U APyrux:

- IPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPHU aHAINU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMINOKY;
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- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.

IIpenmeTHbIe pe3yJIbTATHI O MPeAMeTHOH 00J1acTH «Broorus J0/KHBI 00€ecTIeYuBaTh:

1) chopMHpPOBaHHOCTH, 3HAHWM O MECTE M POJIM OWOJIOTHM B CHCTEME HAYYHOTO 3HAHUS,
(YHKIIMOHATBLHOW TPaMOTHOCTH Y€JI0OBEKa ISl PEIICHUS )KU3HEHHBIX TTPO0IIeM;

2) cpopMHUpPOBAHHOCTh YMEHHUS PACKPBIBATh COJEP:KaHWE OCHOBOIOJIATAIOMIMX OHOIIOTHYECKUX
TEPMHUHOB U MOHSTH: )KU3Hb, KJIIETKA, TKaHb, OPTaH, OPTaHU3M, BUJI, MTOMYJISAIUsS, YKOCHCTEMa, OMOIIEHO3,
ouocdepa; metaboau3Mm (0OOMEH BEIIECTB W MPEBpAICHHWE SHEPrHUHU), TOMEOCTa3 (camMoperyJisius),
OnocuHTe3 Oelika, CTPYKTYpHAash OpTaHMU3aIMs >KUBBIX CHCTEM, JTUCKPETHOCTh, CAMOPETYIISIIHS,
CaMOBOCITPOU3BeIeHNE (PEenpOAYKIINS), HACIEACTBEHHOCTh, H3MEHYUBOCTh, SHEPT03aBUCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAsI OpraHU3aIus;

3) chopMHpOBAaHHOCTH YMEHHUSI PACKPBIBATH COJEP>KAaHHUE OCHOBOMOJATAIOIIUX OUOIOTHYECKUX
TEOPUN U THUNOTE3: KJIETOYHOM, XPOMOCOMHOM, MyTalIHOHHOM, 3BOJIFOLIUOHHOM, IPOUCX0XKACHUS KU3HU U
YeNoBeKa;

4) chopMUPOBAHHOCTH YMEHHUS PACKPHIBATH OCHOBOIOJATAIOIINE OUOJOTHYECKUE 3aKOHBI H
3akoHomepHoctu (I'. Menaens, T. Moprana, H.. BaBunosa, O. I'ekkens, ®@. Mromepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

5) npuoOpeTeHre OnbITa MPUMEHEHUSI OCHOBHBIX METOJ0B HAYYHOI'O MO3HAHUS, UCIIONIb3yEMbIX B
Ouooruy: HAOIIOICHHS M OMTUCAHUS JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUI; OPTaHU3aIlluU U TIPOBEACHUS
OHMOJIOTMYECKOT0 HKCIIEPUMEHTA, BBIIBUKEHUS TUIIOTE3, BBISBICHUS 3aBUCUMOCTH MEKIy UCCIIETyeMbIMU
BEJIMYMHAMU, OOBSICHEHUS TOTYYCHHBIX PE3ylIbTaTOB U (OPMYIUPOBAHUS BBIBOJOB C HCIOJIB30BAHUEM
HAYYHBIX TIOHATUN, TEOPHI U 3aKOHOB;

6) chopMHPOBAHHOCTH YMEHUS BBIJICISITH CYIECTBEHHBIC IIPU3HAKN BUPYCOB, KJIIETOK MPOKAPHUOT U
JYKapuoT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, BHUJOB, OMOTEOLIEHO30B M HKOCHCTEM;
0COOEHHOCTH TIPOLIECCOB OOMEHA BEIIECTB W TMPEBpAIICHUS HSHEPrMM B KIETKe, (OTOCHHTE3a,
IJIACTUYECKOTO U DPHEPTeTUYECKOT0 0OMEHa, XEMOCHHTE3a, MUT03a, Meil03a, OIJI0I0TBOPEHUS, PA3BUTHUS U
Pa3MHOXKEHHUSI, WHIUBUIYAJIbHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), OOphObl 3a CYIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa, BUI000Pa30BaHUS, IPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpe/ie OOUTaHUS, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOTE€HHBIX M3MEHEHHM B DKOCHUCTEMaX CBOEH MECTHOCTH, KPYyroBOpPOTa
BEIIECTB U MpeBpalleHIe SHEepruu B 6uocdepe;

7) chOpMUPOBAHHOCTh YMEHUS IPUMEHSITh ITOTYYCHHBIC 3HAHUS I O0BSICHEHUST OMOJIOTHICCKUX
MPOLIECCOB U SIBICHUWH, I MPHUHATHS TMPAKTUYECKUX DEIICHUI B IMOBCEIHEBHON JKU3HH C IIEIBIO
o0ecrnieueHns 6€30IaCHOCTH CBOETO 370POBbsI M 37J0POBbs OKPYKAIOIIUX JIIOJIeH, COOIIOACHUS 3/10pPOBOTO
oOpa3a >KHM3HH, HOPM TpPaMOTHOTO TIOBEJAEHHUS B OKpYXKawlled MNPUPOAHON Cpeae; TMOHUMaHUe
HEOOXOJMMOCTH HCIIOJIb30BaHUS JOCTHXKCHMM COBPEMEHHOW Ouoiornu W OUOTEXHOJOTHM  JJis
paIMOHATIBFHOTO MPUPOAONOIB30BAHUS;

8) chopMUPOBAHHOCTh YMEHHUS peliaTh OMOJOTMYECKHE 3aadH, COCTaBIATh TCHOTHUITUYECKUE
CXEMBbI CKpEIIMBAHM JUIS Pa3HBIX TUIIOB HACJIEIOBAaHHUS MPU3HAKOB y OPTaHU3MOB, COCTAaBISTH CXEMBbI
MepeHoca BEIIECTB U DHEPTUHU B SIKOCHUCTEMaXx (IIETH MUTaHUs, TUIIEBbIC CETH);

9) cdopMUPOBAHHOCTH YMEHUN KPUTUYECKH OILIEHHWBATh WH(GOPMAIMI0 OHOJIOTHYECKOTO
coJiepKaHusl, BKIIOYAIONIYIO MCEBJAOHAYYHBIC 3HAHUS U3 PA3IUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM
nH(pOpMaIIUY, HAYYHO-TIOMYIISIPHbIE MaTepUaibl); HHTEPIPETUPOBATh ITHUECKHUE ACTIEKThI COBPEMEHHBIX
WCCTIEIOBAaHUN B OMOJIOTMH, MEIUIIMHE, OMOTEXHOJOTHUH; PACCMATPUBATh TII00AIBHBIE HKOJIOTHYECKUE
pOoOJIeMbI COBPEMEHHOCTH, JOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

10) chopmrpoBaHHOCTH YMEHUHN CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE I YCTHBIE COOOIICHUS Ha
OCHOBE OHOJIOrMuecKoil HHpOpMAaIK U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh MOHSATUIHBIN
anmapaT OHOJIOTHH.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YU4eOHO# padoThl

Buj yueOHoi1 padoThI

O0BeM B yacax

Teopernyeckoe 0OyueHUE 33 yaca
[IpakTHYECKHE 3aHATUS 16 gyacoB
CamocrosTenbHas paboTa 4 gaca
i depeHnrpoBaHHbIN 3a4éT 1 gac
OO0uuii 00bemM 00pa3oBaTeJbHON NPOrPaMMbl 54 gaca
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2.2. TemaTnueckuii IJIaH U coaep:kanue yueoOHou nucuuiuinabl O/1.10 buosorus

HaumeHoBaHue pa3jiesioB u Conep:kanue y4eOHOI0 MaTepuasia 1 GopMbl OPraHU3ANUM 1eATEILHOCTH Oo0bem B Koabi
TeM o0yuawiuxcs (TeopeTnyeckoe o0yueHue, IpaKTUYECKHE U JIA00paTOPHbIE 3aHATHS) yacax KOMIIeTeHIIUiA,
¢dopmupoBanuio
KOTOPBIX
Crocoo0cTByeT
3J1eMEeHT
NPOrpamMMmbl

Tema 1. Buosoruveckue | )Kupble cuctempl (OHMOCUCTEMBI) Kak TpeaMeT u3ydeHus: Omonoruu. OTIWYHME >KHUBBIX 2 OK 01, OK 02,

CHCTEMBbl, MpOIEecChl H HX | CUCTEM OT HEOpraHu4YecKou npupozasl. CBoiicTBa OMOCHCTEM U X pa3HOOOpasue. OK 04

u3yueHue YpoBHH  opraHu3anuud  OMOCHCTEM:  MOJIEKYJSIPHBIM,  OpraHOWJHO-KJIETOUYHBIMH,

OpraHU3MEHHBINA, TMOMYISLUUOHHO -BUAOBOM, AKOCHCTEMHBIN (OHO-T€OIEHOTUYECKUHN),
OrochepHBI.
Haykwu, n3yyaroniyie 6M0cHCTEMBI Ha Pa3HBIX YPOBHSIX OpraHHU3aIlHH.

Tema 2. XuMHYecKHH cOCTAB | XHUMUYCCKHI COCTAB KIICTKH. 2 OK 01, OK 02,

KJIeTKd. Boga u MmuHepaiibHble | XUMUYECKHUE D3JIEMEHTHI: MaKpO3JIEMEHTHI, MHKpO3JeMeHThl. Bona W MuHepaibHble OK 04

coJIn BemectBa. DyHKIMM BOABI W MHMHEpPAIbHBIX BelecTB B kierke. [lomnmepikanue
OCMOTHYECKOr0 OaJsiaHca.

Tema 3. Bbeakun. CocraB mu | benku. CoctaB u ctpoeHue 6e1KkoB. AMUHOKHUCIIOTHI - MOHOMEpPHI 0ekoB. HezameHnumebie 2 OK 01, OK 02,

cTpoeHHe 0eJIKOB 3aMEHUMbIE aMUHOKHCIOTHl. AMUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYphl O€IKOBOMH OK 04
MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHASI, TPETUYHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUUECKHE
cBoiicTBa OenkoB. buonoruueckue GyHKIMN OEIKOB.

Tema 4. YraeBoasl. JIunuabl YrieBonbl: MOHOCaxapubl (TJIFOK03a, prdo3a U 1e30Kcuprbdo3a), nucaxapuasl (caxaposa, 2 OK 01, OK 02,
JIAKTO03a) U MOJIMcaXapuabl (Kpaxmall, TTUKOTeH, IeJITI0I03a). OK 04
buonornueckne ¢yHKIMU ~ yrieBoAOB. JIMmuAbL:  TpUTIMLEPUIbLI, (POCPOIUTIUIBI,

CTEPOU/IBI.

I'unpodunsHO-ruapodoOHBIE CBOMCTBA. bronornueckue GyHKIUMU JTUITHIOB.

CpaBHeHUE YTIIeBOIOB, OEIKOB U JIMIUI0B KaK HCTOYHUKOB DHEPTHH.
Tema 5. Ucropus m metoawl | Lluronorus - Hayka o kietke. Kiierounast Teopus - mpumep B3auMoiecTBUS Uied U (pakToB 2 OK 01, OK 02,
u3ydeHusi kieTku. Kierounasi | B HaydHoM no3HaHuM. Metoabl uzydeHus kieTku. KieTka kak 11e10CTHasI )KuBasi CUCTEMA. OK 04

Teopus. Kaerka
LeJIOCTHAsl )KMBasl CHCTeMA

Kak

OO0mue mpu3HAaKU KIETOK: 3aMKHyTas HapyxHas MemOpana, monekynsl JIHK kak
TeHEeTUYECKU ammapaT, cucreMa CUHTe3a Oeika. THMbl KIETOK: 3yKapuoThyecKas M
npokapuoruyeckas. OcCOOEHHOCTH CTPOSHHSI MPOKAPUOTHUECKON KIIETKH.
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Knerounas crenka Oaxtepuii. CTpoeHHE 3yKapHOTHYECKOH KiIeTKH. OCHOBHBIE OTIMYUS
pacTUTENbHON, KUBOTHONW U rpuOHON KieTKU. [IoBEepXHOCTHBIE CTPYKTYpHI - KJIETOYHAs
CTEHKa, TTIMKOKAIIUKC, UX (PYHKIUH.

ITna3matnueckas MeMOpaHa, ee CBOWCTBA U (DYHKIIMH.

Tema 6. OOMeH BellecTB.
IInacTruyecknii o0MeH.
dorocunTe3. XeMOCHHTE3

OOmen BemiecTB, WiIH MeTa0omu3M. AccuMwisiius —(IJIaCTHYECKUA OOMEH) U
JTMCCUMUWIISALINS (SHEPreTUYeCKHii 0OMEH) - IBE CTOPOHBI €IMHOTO MPOoIiecca METaboIM3Ma.
Poub 3aK0HOB COXpaHEHHUS BEIIECTBA U SHEPTUY B TOHUMaHUU MeTaboau3ma. Turmsl oOMeHa
BEIIECTB: aBTOTPOQHBIN M TereporpodHbIid. Pons (epmMeHTOB B 0OMEHE BEIIECTB |
MPEeBpaICHAH SYHEPTUU B KiIeTKe. DOTOCHHTES.

CeroBass u TemHOBas (as3bl ¢orocuHTe3a. Peakumu ¢orocunresa. DddekTUBHOCT
¢doTocuHTE3A.

3nauenue (HOTOCHHTE3a ISl )KU3HU Ha 3emiie. BiausHue yciaoBuii cpeibl Ha (GOTOCHUHTE3 U
CIIOCOOBI TIOBBITIICHUS €TI0 TPOIYKTHBHOCTH Y KYJIBTYPHBIX PAaCTCHHUH.

XeMocHHTe3. XEeMOCHHTE3UpYIOIIUe OakTepuu. 3HAUeHHE XEMOCHHTe3a Ui KU3HU Ha
3emie.

Tema 7. Buocunrtes 0ejika

Peaknum MaTpu4HOIO CUHTE3A.

I'enernyeckas nnpopmanus u JJHK. Peanmmzanusi reHeTndeckoid mHPOpMAIK B KIICTKE.
['enetnueckuii koa u ero cBoiicTBa. Tpanckpunius - MmaTpuaHbii cuate3 PHK. Tpancasus
- OuocuHTe3 Oenka. Drtansl TpaHcaauuu. Konupoanue amuHOKHCIOT. Ponb pubocom B
OuocuHTe3e OenKa.

Tema 8. Ku3HeHHBLIH UK
KJeTKH. JlejleHHe KJeTKH.
MuTto3

KneTounsli 1uKa, WiIM KU3HEHHBIM WK1 kieTku. MuHTepdaza m mwuros. Ilponeccsl,
npoTekaromue B uHTepdase. Permkanus - peakuus marpuusoro cunresa JJHK. Ctpoenune
XpOMOCOM. XpOMOCOMHBII HA0Op - KapuOTHUIIL. JIUTIIONAHBIN U ralIONAHBINA XPOMOCOMHBIE
HaOopel. XpomaTuabl. LluTomoruyeckne OCHOBBI PAa3MHOMKEHHS U WHAWBUIYAIBHOTO
pa3BuTHUs opraHu3MoB. Jlenenue kietkun - wmuto3. Craaum wMuto3a. Ilpouecchl,
IMPOUCXOAAIIME HAa pPasHbIX CTaAMAX MHTO3a. bHOIOrMYeckuii CMBICT MHUTO3a.
ITporpamMmmupyemasi ruOesb KIETKH - alloNTOo3.

Tema 9. ®opmbl pa3sMHOKeHUS
OpPraHu3MoB

@DopMbI pa3MHOXKEHHS OPraHU3MOB: OECIOI0€ U MOJIOBOE.

Buner  Oecrionoro  pa3sMHOXKEHUS: JI€JIeHHME HaJABOE€ M IOYKOBaHHE OJIHO- U
MHOT'OKJIETOYHBIX, CIIOPO0Opa30BaHKE, BETETATUBHOE PA3MHOXKEHHE.

HckyccTBEHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3Ha4€HUE /IS CEIEKIHH.

[TosoBOE pa3MHOMXKEHHE, €r0 OTIMYHUS OT OECHoI0ro.

Tema 10. Meiio3

Meiio3. Cragum wmeito3a. Ilpomeccel, mpoucxoasimue Ha cranusx Menosa. [loBenenue
XPOMOCOM B MENO3€.
Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEH03a.

OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
OK 01, OK 02,
OK 04
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Tema 11. OOpa3oBanme u
pa3BUTHE NOJOBBIX KJIETOK.

["ameTorenes - mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. I1070BEIE Kene3bl:
CEeMEHHUKHU U AnYHUKH. OOpazoBaHKe U pa3BUTHUE MOJOBBIX KJIETOK - FaMeT (CIepMaTO30M 1,

OK 01, OK 02,
OK 04

OmiogoTBOpEeHue SUIIEKIIETKA) - crepMmartoreHe3 W ooreHe3. OCOOCHHOCTH CTPOSHUS SULEKIECTOK |

cnepmaro3onioB. OmnonorBopenue. [laprenorenes.
Tema 12. I'eneruka - Hayka o | [IpeaMer u 3aaun reHETUKU. OK 01, OK 02,
HACJIeJCTBEHHOCTH u | Ponp uurtonmoruum u sMOpuoNOrMM B CTaHOBIEHUHM TEeHETUKU. Bkian poccuiickux u OK 04
U3MEHYNBOCTH 3apyOeXKHBIX YYCHBIX B PAa3BUTUE TCHETHKU. METONbI T€HETHKHU (THOPHUI0IOTHYSCKHIA,

[UTOTEHETUUECKUN, MOJIEKYJIIPHO-T€HETUUECKUI ).

OCHOBHbIE T€HETUYECKHUE TTOHSTHS.

['eHeTHyeckasi CHMBOJIMKA, HCIOJIb3yeMasl B CXeMaX CKpEIIMBaHHA.
Tema 13. 3axkoHoMepHOCTH | 3aKOHOMEPHOCTU  HAcCJIEZJOBaHMUS ~ INPU3HAKOB, YycTaHoBiIeHHble [.  Mennenem. OK 01, OK 02,
HacJIe0BaHMS npu3HakoB. | MoHOrHOpuaHOE CKpeliMBaHue. 3aKOH €IuHO0Opaszusi THMOPUIOB MEPBOrO IMOKOJICHUS. OK 04
Monorudpuasoe [IpaBuno noMuHUpOBaHUA. 3aKOH pacCIICIUICHUs MPU3HAKOB. ['MIOTE3a YMCTOTHI TaMeT.
CKpelMBaHue [TonHOE M HEMOJHOE TOMUHUPOBAHHUE.
Tema 14. JNurnopuanoe | IurnOpunHoe CcKpemmuBaHue. 3aKOH  HE3aBUCHMOTO  HACIICAOBAaHHS  IPU3HAKOB. OK 01, OK 02,
CKpelUBaHKe. 3akon | [luToreHeTnueckue  OCHOBBI ~ JUTHMOPHIHOTO  CKpEIIMBAaHUSA.  AHaIU3UPYIOIIEe OK 04
HE3aBHCHUMOT0 ckpemuBanue. Vcrnonapb30BaHWE AHAIM3UPYIOMIETO CKPEIIMBAHUS JUISI  ONPEICICHUS
HAcJIe/I0OBAHUS PU3HAKOB TeHOTHUIIA OCOOH.
Tema 15. Tenermka mnoJja. | ['eHetnka noma. XpoMOCOMHOE ONPEAEIICHUE MOJa. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. I’ OK 01, OK 02,
HacaenoBanue NPU3HAKOB, | OMOI'aMETHBIEC U F€TEPOraMETHBIE OPTaHU3MBI. OK 04
CHENJIEHHBIX € M0JIOM HacnenoBanue nmpr3HaKkoB, CIIETUIEHHBIX C ITOJOM.
Tema 16. I'eneruka yesioBeka | ['eHeTuka uenoseka. Kapuotun yenoseka. OK 01, OK 02,

OcHOBHBIE  METOALI  T'€HETHKH  4YeJIOBEKA: reHeaJIoTUYECKHUii,  OJIM3HEIOBLIN, OK 04

[IUTOTEHETUUECKUN, OMOXUMUYECKUH, MOJIEKYISIPHO-TeHETUYECKUH.

CoBpeMeHHOe onpeeneHre reHOTHIIA! MTOJTHOTEHOMHOE CEKBEHUPOBAHHUE,

TeHOTUITUPOBaHUE, B TOM 4Hclie ¢ momoiisto [111P-ananusa. HacnenctBenHblie 3a00neBaHus

YeJIOBEeKa: TEeHHBbIE OOJIe3HH, OO0JIE3HW C HACIEIACTBEHHON MIPEIpacroyioKEeHHOCTHIO,

XpoMocoMHBIe Oone3Hr. CoMaTuyecKkre U TeHepaTuBHBIC MYyTaIUH.

CtBosoBbIe KJIETKH. [[pUHIIMIIBI 3T0pOBOTO 00pa3a >KU3HU, TUATHOCTUKU, TPODUIAKTHKA 1

JIeYeHUs] TeHETHYeCKUX OoJe3Hel. MeIuKo-TeHeTUYeCKOe KOHCYIbTUPOBAHHE. 3HAUCHUE

MEJIUIIMHCKOW TEHETUKH B TPEIOTBPAIICHUH M JICYCHUH TEHETHYECKUX 3a00JICBaHMIA

YeJI0BeKa.
Tema 17. Cenexuus | Cenexnys Kak HayKa U Tpoiiecc. 3apokKICHHe CeNeKIn U AoMecTukaius. Yaenane H. U. OK 01, OK 02,
OpPraHM3MoB, ocHOBBI | BaBuioBa o 1ieHTpax MHOrooOpasusi U MPOUCXOXKIEHUS KYIbTYPHBIX PaCTEHUH. OK 04
OMOTEXHOJIOTHH I{eHTpBI MPOUCXOKACHUS JOMAITHUX KUBOTHBIX.
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Coprt, nopoja, mramm.

Tema 18. IBouawnuonHas | [Ipennocsliku BO3HUKHOBEHUS 3BOIIOLUOHHON TEOPUH. DBOIIOLMOHHAS TEOPHUSI U €€ MECTO 4 OK 01, OK 02,
OomnoJsiorus B Ouosnoruu. BinsHue 3BOJIOLMOHHON TEOPUHM Ha Pa3BUTUE OHMOJIOTMU U JAPYrHUX HayK. OK 04
CBueTeNnbCTBA SBOMIOIHH.
[TaneoHTONOrMYECKHUE: MOCIEAOBATEIBHOCTD IOSBJICHHUS BHUIOB B INAJIEOHTOJIOTMYECKON
JICTOIHUCH, TIEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u pasznuure ¢GayH U (HIop MaTEpPUKOB M OCTPOBOB.
OMOPHOIOTMYECKHE: CXOJCTBA U Pa3IU4Us SMOPUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUHBIE, aHAJIOTUYHbIE, PYIUMEHTApHbBIE OPraHbl,
aTaBU3Mbl. MOJIEKYJISIPHO -OMOXMMUYECKUE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX KUBBIX OPTaHU3MOB.
Tema 19. Bo3nuknHoBenue wu | Mctopus xu3Hu Ha 3emie U METOAbI €€ U3yyeHus. | Mnmores3sl IPOUCXOKICHUS KU3HU Ha 4 OK 01, OK 02,
pa3BuTHE )KM3HU HA 3emJie 3emsie. OCHOBHBIE 3TaIlbl IBOJIOLNUN OPraHUYECKOr0 MUpa Ha 3eMJie, pPa3BUTUE KU3HU I10 OK 04
spam u nepuoaam. CoBpeMeHHasi CHCTEMa OPraHMYEeCKOro MHpa. DBOJIOLHUS YelIOBeKa
(aatpomnorenes). JIBmwxyme cuibl (paktopsl) aHTpomnoreHe3a. OCHOBHBIC CTaauH
SBOJIIOIMH YEJIOBEKA.
Tema 20. Opraam3mbl " | Oxonorus kKak Hayka. Cpenbl oOMTaHHS U 3KoJoruueckue (axkTopbl. AOHOTHYECKHE 4 OK 01, OK 02,
OKpY:KaKlas cpeaa dakropsl. buotnyeckue GakToppl. DKOIOTHYECKUE XaPAKTEPUCTUKY BUA U TOMYJISIIH. OK 04
Tema 21. CoodmecrBa u | CooOmiecTBa OpPraHU3MOB. ODKOCHUCTEMBI M 3aKOHOMEPHOCTH MX CYIIECTBOBAHUS. 4 OK 01, OK 02,
JIKOJIOTHYECKHE CHCTEeMbI [TpuponHbie 3KOCHCTEMBI. AHTpPONOTeHHBbIE SKocucTeMbl. buochepa - rnobanpHas OK 04
KOCHCTEMa 3eMJId. 3aKOHOMEPHOCTH CyllecTBOoBaHUsI Ouocdeprl. UenoBeuecTBo B
6uochepe 3emnu. CocyliecTBOBaHUE NPUPOJIbI U YETOBEUYECTBA.
CamocrosiTeibHas paboTa 3aanus ONpeeSIIOTCS MPENnoaBaTesieM 4 OK 01, OK 02,
OK 04
JAundpepeHnupoBaHHbIN 324€T 1
Bcero 54
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3. YCJIOBUS PEAJIM3ALIMU TPOTPAMMBI YYEFHOU JUCITATLTAHBI

Jns peanuzanuu mporpamMMbl y4eOHOH TUCHMIUIMHBI JOJDKHBI OBITH TPEAYCMOTpPEHBI CleAyIoliee
cnenuanbHoe nomenienue: Kabuner buonorun.

[Tomemenne kaOuHETa IOKHO COOTBETCTBOBaTh TpeOoBaHUsAM CaHUTAPHO-DNUIEMUOIOTUIECKUX
npaBun 1 HopMmaTuBOoB (CanlluH 2.4.2 No 178-02): ocHaiieHO THIOBBIM OOOPYJIOBaHHUEM, B TOM YHCIIC
CTIELMANN3UPOBAHHON yueOHOM Mebenpio M cpeacTBaMu  OOydeHHs, HEOOXOAMMBIMH JUIS BBITIOJHEHUS
TpeOOBaHUM K YPOBHIO MOJATOTOBKU O0yYaIOLTHXCS.

[TepeueHb OCHOBHOTO 00OPY/IOBAHHMS:

[Tapra yuenudeckas n1ByxmectHas (26 mocagoyHbIX MECT)

[kad, OTKPBITHINA ISt yIeOHBIX TTOCOOUI

Cron npenogaBatens

Cryn opucHbIit

MenoBas qocka

Kommnbrotep (HOyTOYK) C IMIIEH3MOHHBIM MPOTrPaMMHBIM 00€CIIeYeHUEM

O6opynoBanue 1isi oTtoOpakeHus rpaduyeckoil uHPOpMAIMM U €€ KOJUJIEKTUBHOTO IPOCMOTpa
(mpoexTop, 3KpaH)

KommiekT y4eOHOro HarisgIHOTO Marepuala MO BCEM TeMaM MporpaMMbl (y4eOHUKH, y4eOHO-
METOJIMYECKHUE 10Co0us)

KoMmmuiekTsl 1yisi MHAWBHUIYalbHOM M TPYIIOBOM pabOThl MO OCHOBHBIM TE€MaM MPOrpamMmbl (TECTHI,
KOMILIEKTBI KOHTPOJIBHBIX padoT)

TpeHupoBOYHBIE KOMIUIEKCHI 10 MpoduiIo yuyeOHoro npeamMera (DIeKTpOHHbIE CpeicTBa 00yUeHUS s
kabunera Ouonoruu 10 - 11 kaccer).

3.1. UudopmannoHHoe o0ecniedeHre peajn3aluu NpPorpaMmbl
3.1.1. OcHoBHas JuTEpaTypa

1. AradonoBa, 1. b. buonorus. 10 knacc (0a30BbId W yrIyOJICHHBIM ypoBeHb) : y4deOHuk / W. b.
Aradonosa, B. U. CuBornazo. — 4-e uzza., crep. — Mocksa : [Ipocsemenue, 2025. — 256 c.: un. - ISBN 978-
5-09-100206-5. - Tekct : snekrponHsid. - URL: https://znanium.com/catalog/product/2089758. — Pexum
JOCTYMA: MO MOIUCKE.

2. Aradonosa, U. b. buonorus. ba3zoseiit ypoBeHs. [IpakTukym : anexTpoHHast popmMa yueOHOTO TOcoOus
s CITO / U. b. Aradonoa, B. 1. CuBornasos. - Mocksa : [Ipocsenienue, 2025. - ISBN 978-5-09-107655-4. -
Tekcr : anextponHsiid. - URL: https://znanium.ru/catalog/product/2125335. — Pexxum gocTtyna: 1o mojmucke.

3. buonorwus. 11 kiacc (6a30Bblii ypoBeHs) : yueOHuk / B. B. ITaceunuk, A. A. Kamenckuii, A. M. PyOuos
[u np.] ; mox pen. B. B. Ilaceunnka. — 5-e uza., crep. — Mocksa : [Ipocsemenune, 2024. — 272 c. : un. —
(JIuaus ~ xwmsum). - ISBN  978-5-09-103625-1. -  Tekcer :  onektponnwii. -  URL:
https://znanium.com/catalog/product/2089931. — Pexxum goctyna: mo mojmucke.

4. 3axapos, B. b. buonorus: yue6nux st 10-11 kmaccoB o01eo6pazoBaTeabHbIX Opranu3anuil. bazobiit
ypoenb / B. b. 3axapos, H. 1. Pomanosa, E. T. 3axaposa ; nox pen. E. A. Kpukcynosa. - Mocksa : OOO
"Pycckoe cnoBo-yueOHuUK", 2025. - 352 c. - (PI'OC. NuHoBanuonHas mkoina). - ISBN 978-5-533-01425-0. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/2003488. — Pexxum goctyna: mo mojmucke.

5. IMaceunuk, B. B. buonorus. 10 kmacc (6a3zoBbiii ypoBeHb) : yueOHMK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. Py6uos ; nox pen. B. B. [Taceunuka. - Mocksa : [Ipocsemienue, 2025. - 223 c. - ISBN 978-
5-09-099558-0. - Tekcr : anekrponnslid. - URL: https://znanium.ru/catalog/product/1922236. — Pexxum noctyna:
IO TIOJTITHICKE.

6. Ilaceunuk, B. B. buonorus. 10 knacce (yriyOiaeHHBIH ypoBeHb) : yUeOHHUK JUIs 00111e00pa3oBaTeIbHbIX
opranuzanuii / B. B. [laceunuk, A. A. Kamenckwuii, A. M. Pyonios ; mox pen. B. B. [laceunuka. - 4-e u3m., crep.
- Mocksa : Ilpoceemenue, 2025. - 336 c. - ISBN 978-5-09-101680-2. - Tekcrt : snexrponHsiii. - URL:
https://znanium.com/catalog/product/2090594. — Pexxum mocTyma: mo mojmucke.

7. CuBornazos, B. . buonorusa. 11 xmacc. O6mas Ouonorus (6a30Bblii ypoBeHb) : yueOHHK / B. U.
CuBornazos, E. T. 3axaposa, U. b. Aradonosa. - 8- u3., crepeorunsaoe - Mocksa : [Ipocsemienue, 2024. - 208
c. - ISBN 978-5-09-099561-0. - Tekct : snextponnsiii. - URL: https://znanium.ru/catalog/product/1923086. —
Pexxum noctyma: mo moamucke.
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8. Cusornazos, B. WM. buonorus. 11 xmacc. O6mast 6uomnorus (6a30BbIii ypoBeHb) : yueOHuk / B. W.
CuBornasos, E. T. 3axapoBa, 1. b. Aradonosa. - 10-e u3z., crep. - Mocksa : [Ipocsemenue, 2025. - 208 c. -
ISBN 978-5-09-101675-8. - Tekcr : anextponnbsid. - URL: https://znanium.com/catalog/product/2090584. —
Pexxum ocTyma: 1o noamnucke.

3.1.2. JlonoJiHUTe IbHAS JIUTEpPaTypa
1. Hukumosa, E. A. buonorus. Pemenne 3a1anuii moBBILIEHHOTO M BBICOKOTO YPOBHS CJI0KHOCTH : ydeOHOe
nocobue / E. A. Hukumosa, T. A. Manammbs. - Mocksa : M3natensctBo «MuTemnexT-Lentpy», 2025.
- 151 c¢. - ISBN 978-5-907339-62-0. - Tekcr : osaekrponssiid. -  URL:
https://znanium.com/catalog/product/1855752. — Pexxum gocTyma: 1o mojArmcKe.

2. Tepemos, A. B. buonorus. buonorudeckue cucremsl u mpomecchl. 10 kimacc : yueOHOoe mocoOue st
y4ammxcs 001eodpa3zoBaTenbHbIX opranusanuii / A. B. Tepemos, P. A. TlerpocoBa. - Mocksa : M3ngarensckuii
Hentp BJALOC, 2024. - 223 c¢. - ISBN 978-5-907433-32-8. - Tekctr : asnektpoHHbid. - URL:
https://znanium.com/catalog/product/1889159. — Pesxum gocTyma: mo mojmucke.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YUEFHOM JTUCIIUILIAHBI
KoHTponb W oOIleHKa pe3ylbTaTOB OCBOCHMS Y4eOHOW AMCHUILTUHBI «buomorus» ocymecTBiaseTcs
IIpenojaBaTesieM B IIPOLECCe IMPOBEIEHUS NPAKTHYECKUX 3aHATHH, TECTUPOBAHMSA, a TAKXKE BBIIOJHEHUS

06yLIaI0H_[I/IMI/ICSI WHAWBUYAJIbHBIX 3aﬂaHI/II71, HCCHCHOB&HHﬁ.

Pe3yabTaTnl Dopmbl 7 MeTO/bI
o0y4eHuUs KOHTPOJIA U OLICHKH
(ocBOEeHHBIE pe3yJbTaTOB 00yUYeHUst
yMeHusl,
YCBOCHHBbIE
3HAHWS)
buoJsornyeckue PackpeiBath copepxaHue TEPMUHOB M MOHATUH: | Tekymuid KOHTposb B popme:
CHCTEMBl, cucremMa, OHOJOTMYECKass  CHUCTEMa,  DJIEMEHTHI | - IPAaKTUYEeCKHUEe pabOThI;
npomecchbl W HX | CUCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOWCTBA JKUBBIX | -CAMOCTOSITENIbHBIE PAOOTHI;
HU3ydeHue CUCTEM, OOMEH BEIIECTB, pa3MHOXXEHHUE, POCT, | TECTUPOBAaHUS IO  TeMaMm
pa3BUTHE, HAaCJEACTBEHHOCTb, W3MEHYHUBOCTD, | JUCIUIUIMHBL
pa3apaxuMocCTh, SHEPro3aBUCUMOCTD, YPOBHH | - YCTHBIH OIIPOC;
opraHu3anuu >ku3Hu (6uocucrtem). XapakrepuzoBaTh | UITOroBeld ~ KOHTPOJb B
OPUHIUIBl  OPTaHU3aluu  OMOCHUCTEM: OTKpPBITOCTb, | (hopme:
BBICOKas YHOPSAI0OYEHHOCTb, caMoOperyJisilus, | - YTeHue, Mepeckas, AUaJor,
uepapxuuHocTh.  l[lepeuncnsiTh  yHHUBEpCaJIbHbIE | COOOILEHUE Ha
CBOICTBa KUBOTO: €IMHCTBO XMMHYECKOTO COCTaBa, | MpodeccHoHalbHYIO TEMY
pa3apa)kuMoCTh, JBUKEHHE, TI'OMEOCTa3, poOCT U | - G depeHITMPOBAHHBIN
pa3BUTHE, HaCJIEeICTBEHHOCTb, W3MEHYHUBOCTD, | 3a4ET
BONMIONUA  (IPUCTIOCOOJICHHE K  U3MEHSIOIUMCS
ycnoBusiM). [IpuBoauTh MpuMepbl OUOCUCTEM PA3HOTO
YPOBHSL OpraHu3allud M CPaBHUBATh IPOSBIICHUS
CBOICTB KHUBOT'O Ha pa3HbIX YPOBHSIX.
XapaxkTepu3oBarb OCHOBHBIE MIPOLIECCHI,
MpoTeKaIe B OMOCHUCTEMax: OOMEH BEIIeCTB U
IpeBpallleHUe  JHEPruv,  CaMOBOCIIPOU3BEACHHUE,
camoperymsinusi, pasButue. CoOmoaate mpaBuia
OepeKHOr0 OTHOUIEHMSI K JKUBOM NPUpPOJIe
XuMnuyeckui PackpbiBaTh conepkaHHMe TEpPMUHOB M TOHATHI: | Tekymuii KOHTposb B hopme:
COCTAB  KJIETKH. | SJIEMEHTHI-OMOTEHBI, MaKpO3JIEMEHTBHI, | - IPAKTUYECKHE paOOTHI;
Bona M | MUKPORJIEMEHTBI; MUHEpAIbHbIE BEIIECTBA, MOJIEKYJIA | -CAMOCTOSITENIbHBIE PaOOTHI;
MHHepaJbHbIe BOJIbI KaK JIMII0JIb, BOJIOPOAHBIE CBSI3U; TUAPOGUIbHBIE | TECTUPOBAHUSL 1O  TeMaMm
coJIn U ruipodoOHbIe BElIeCTBa. JUCUUTLTAHBI;
Jloka3pIBaTh €MHCTBO 3JIEMEHTHOI'O COCTaBa KaK OJ[HO | - YCTHBIM OIpoc;
U3 CBOMCTB >xuBoro. Pacmpenemsats xumudeckue | UITOroBelii  KOHTpOJb B
AJIEMEHTHl 1O TIpynmaM B 3aBUCHMOCTH  OT | (hopme:
KOJIMYECTBEHHOI'O0 TPEACTABUTEILCTBA B OpPraHU3ME; | - YTCHHE, IEpecKas, JUaJIorT,
XapaKTepU30BaTh POJIb OTAEIbHBIX JIEMEHTOB. cool1eHne Ha
BBISBIATE  CBS3b  MEXJYy COCTaBOM, CTPOEHHEM | MPO(EeCCHOHAIBHYIO TEMY
MOJIEKYJIBI ~ XMMHMYECKOTO  COEJUHEHHS U  €ro | - nuddepeHIMpOBaHHBIN
(GYHKIUSIMU B KIIETKE 3a4eT
Beaku. CocraB u | PackpeiBaTh cojaepxaHue TEPMHUHOB H TOHATHH: | Tekyuuii KOHTpoJb B (popme:
cTpoeHue 6ejIKoB | OCJIKM, TOJMMEPbl, MOHOMEpPHI, AMHUHOKHCIOTHI, | - IPAKTUYECKHE PadOTHI;
NenTHAHas  CBS3b, IOJMIENTHI, JCHATypalus. | -CaMOCTOSITEIbHBIE PaOOThI;
XapakTepu3oBaTh OCJNKM Kak KJIACC OPraHMYECKHUX | TECTUPOBaHMA MO  TeMaM
COCTMHEHUH; KJIAaCCU(PUIIMPOBATh MX TO CTPOCHUIO | JUCIUILIHHBL
(rnoOynsipHble U GUOPHUILIAPHBIE OETKN ), IEPEUUCIIATh | - YCTHBIH Ompoc;
U XapaKkTepu3oBaTh PyHKUINUU OEITKOB WUToroBelii  KOHTpPOJb B
dbopme:
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- YTEHHE, TepecKas, IHAJIor,

cooOrieHne Ha
PO ECCHOHABHYIO TEMY
- g depeHIMPOBAHHBIN
3a4eT
YriaeBoabl. PackpeiBath copepxaHue TEPMUHOB M MOHATUH: | Tekymuid KOHTposb B hopme:
JInnuabt YIJIEBOIBI, MOHOCaXapubl, JCaxapubl, | - MPAKTHYECKUE paboThl;
noyiMcaxapuiibl, IJIOKo3a, pubo3a, Oe30KcHpubo3a, | -CaMOCTOSITeNbHBIE PaOOTHI;
caxaposa, JJaKT03a, MaJIbT03a, LIeJUII0I03a (KJIeTYaTKa), | TECTUPOBaHUS O  TeMaMm
Kpaxmajl, TJIMKOT€H; JIMIUAbI, TPUIVIMLEPUIbI (KUPBI, | AUCLMILIIUHBL
Mmacina), ¢hochorunuabl, CTepOUabl. XapaKTepu30BaTh | - YCTHBIN OMpOC;
YIIE€BOABI, JIMNMJBI KaK KJIacCc opraHudeckux | UITOroeelii  KOHTpOdb B
coenuneHuil. Knaccuduuuponarts yrieBoabl U TUOUALI | (hopme:
[0 CTPOCHHUIO; MEePEUUCHIATh (YHKIHMU YIIEBOJIOB U | - YTCHHE, MEpecKas, IUalIor,
JUIUOB. coob1eHne Ha
Cxematndecku H300pakaTh CTPOEHHE  MOJIEKYJ | MPO(ECCHOHAIBHYIO TEMY
YTJIEBOJOB, JIUIIUIOB - nuddepeHIpOBaHHBIN
3a4yeT
Hcropus u | [lepeuncnsaTh U XapakTepu3oBaThb OCHOBHbIE METOAbI | TeKyIIMii KOHTPOJIb B popMeE:
MeTOAbl W3Y4YeHHsl | U3Yy4CHHUs]  KIETKU: (IpUTOTOBJIEHUE  CPE30B, | - MPAKTUYECKUE PAOOTHI;
KJIETKH. OKpallluBaHue, MUKpPOCKOIIUPOBAHUE, | ~-CAMOCTOSITENIbHbIE paOOTHI;
Kaerounasn neHTpudyrupoBanue, KyJIbTUBUPOBAHHWE KIETOK U | TECTUPOBaHUS 1O  TeMaM
Teopusi. Kuerka | TkaHel) JCHHTIINHBI;
KaK 1eJIOCTHAs - YCTHBII OIpoc;
JKUBasl cUCTeMa WToroBelii  KOHTpPOJb B
dbopwme:
- YTEHHUe, Mepeckas, AUAJor,
coo01eHne Ha
npodecCHoHANBbHYIO TEMY
- G depeHITMPOBAHHBIN

3a4€CT

OOMeH BelecTB.
IlnacTuyeckui
o0MeH.
doTocunTeE3.
XeMocHuHTE3

PackpbIBaTh cojiepykaHue TEPMUHOB U TOHATUI: OOMEH
BELIECTB U IMpEBpallleHUE HHEpruu (MeTadoyn3Mm),
ACCUMMWJISILINSA, TUTACTUYECKUH 0OMEH, JHCCUMMIIALUS,

SHEpreTuuecknii  obmen, ¢otocunres, (HoToyus,
docdopunupoBanue, MEPEHOCUYHK MIPOTOHOB,
XEMOCHHTE3.

OnwuceiBaTh (POTOCUHTE3, MPOLECCHI, MPOTEKAOLINE B
CBETOBOU U TEMHOBOM (a3ze.

BBISBIAT NPUYMHHO-CIEACTBEHHBIE CBSI3H MEXIY
MOTJIOUIEHUEM COJHEYHOH SHEPruM XJIOpOopUIIOM U
cuHTe30M Mosiekyn ATO.

CpaBHUBaTb  UCXOAHBIE  BEIIECTBA,  KOHEYHBIE
IIPOIYKTHI M YCJIOBUS MPOTEKAHUs PEAKINI CBETOBOU
U TeMHOBOM (a3pl ¢orocunTe3a. CpaBHUBATH
¢dorocunTe3 u xemocuHTe3. OIleHHBaTh 3HAYCHHE
(oTOCHHTE3a M XeMOCHHTE3a JIJIsl )KU3HU Ha 3emIie

Texymuii KOHTPOJIb B popme:
- IpaKTU4YecKue padboThl;
-caMOCTOSTENbHbIE PadOTHI;

TECTHPOBAaHUS TI0  TeMaMm
JCLUIUIMHBI,

- YCTHBIH OIpOC;

WTOroBelii  KOHTPOJb B
dbopwme:

- 4YTeHHe, Iepeckas, JUajor,
cool1eHne Ha
npoeCCHOHATIBHYIO TEMY

- nuddepeHIpOBaHHBIN

3a4€T

BuocunTtes 0ejika

P ACKPbIBATh COACPIKAHUC TCPMHUHOB U MOHSATHH: I'CH,

TeHEeTHYECKUH KOJ, MATPUYHBIN CHHTE3,
TPAHCKPUIILINS, TPAHCISIUS, KOJJOH, aHTUKOJIOH,
pubocoMa, TIeHTpaJibHas JIOrMa, MOJEKYJspHas
Oouoorus.

Onpenensarsb CBOMCTBA TCHETHYCCKOTO KOJa
(TPUIUIETHOCTh, OJHO3HAYHOCTH, BBIPOKICHHOCTD,
YHUBEPCAIBHOCTD, HENEPEKPHIBAEMOCTD,

Texymuii KOHTPOIb B popme:
- IpaKTU4YecKue paboThl;
-CaMOCTOSTENbHbIE PadOTHI;

TECTUPOBAaHUA MO  TEMaM
JUCLHUILIHBL,

- YCTHBIH OIpOC;

WToroeelii  KOHTPOJb B

dbopwme:
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HenpepbrIBHOCTH). ONHCHIBaTH dTambl  peanu3aluu
HacleICTBEHHON nH(popmanu B kietke. CpaBHUBATh
peakuu MatpudHoro cuute3a monekyn PHK u 6enka
B KJIETKE

- YTeHWe, TepecKas, IHajor,
cooOrieHne Ha
PO ECCHOHABHYIO TEMY

- g depeHIMPOBAHHBIN
3a4yer

Ku3HeHHBIN UK
KJIeTKu. JleneHue
KJIeTKH. MuTo3

KiteTouHbIi UMK, WU )KU3HEHHBIN [TUKIT KJIETKH.
PackpeiBaTh coxepaHu€ TEPMUHOB W IOHATHM:
KJIETOYHBIH  IMKJA, HHTepdasza, peayruiuKanus,
XpOMOCOMa, KAapUOTHII, TaIllJIOWTHBIA, JUTIIOUIHBIN
XPOMOCOMHBIH HA0OP, XPOMATH/IbI; MUTO3 €T0 CTa/IUHU:
npodasa, metadasa, anadasa, Teraodasa.

OnuceIBaTh JKU3HEHHBIN ITUKIT KJIETKH; IEPEUUCISATh U
XapaKTepu30BaTh MEPUOJbl  KJIETOUYHOTO  IIMKIIA,
CpaBHUBATb UX MEXIY COOOIi.

OnuceiBaTh  CTPOEHUE  XPOMOCOM,  KapHOTHUIIOB
OpraHuW3MOB, CpaBHUBATb XPOMOCOMHBIE HAOOpPHI
kjeTok. CpaBHUBATh CTaJAUU MUTO3A.

Paznuuars Ha MuKpompenaparax W pUCyHKax CTaauu
MuTO3a. PackpbIBaTh OMOJIOTMYECKUN CMBICT MUTO32

Tekymuii KOHTpOJIb B hopme:
- IPaKTUYECKHE PadOTHI;
-CaMOCTOATEIbHbIEC PAOOTHI;

TECTUPOBAaHUS MO  TeMaM
JUCITUTLINHBI,

- YCTHBIN OIpOC;

Hrtoroseii KOHTPOJb B
dbopme:

- YTEHHE, TepecKas, IHUAJor,
coo01IEeHNE Ha
poeCCUOHATIBHYIO TEMY

- nuddepeHITMpOBaHHBIN

3a4CT

DopmbI PackpeiBath copepxkaHue TEPMUHOB M MOHATUH: | Tekymuid KOHTposb B hopme:
Pa3MHOKeHUs pa3MHOXEHHE, KJIOH, TIOJIOBbIE KIETKH (TaMeThl), | - MPAKTHUYECKHE PadoTHI;
OpraHu3MoOB ANUIIEKIIETKA, CIIEPMATO30U/I, 3UT0Ta, AeTIEHUE HAJBOE, | -CAMOCTOSTENIbHbBIE paOOTHI;
MIOYKOBaHHE, CTHIOPYJIALUS, ¢dbparMeHTanys, | TECCTUPOBAHUS TI0  TeMaMm
BEreTaTHBHOE Pa3MHOKEHUE, CEMEHHOE Pa3MHOKEHUE, | AUCIUILITUHBL
OTIbUICHHE, JBOWHOE OIUIOJOTBOPEHHE, TOJIOBBIE | - YCTHBIN OIpOC;
JKeNe3bl, CEeMEHHUKH, SMYHUKH, OIUIONOTBOpeHHue | ITOroBplli  KOHTPOIb B
(HapyxKHOE, BHYTpPEHHEE). XapaktepuzoBath | hopme:
0COOEHHOCTH W 3HaYeHHWe OEeCIoJOro M TIOJIOBOTO | - YTEHHE, MEepecKas, ITUalIor,
Croco00B Pa3MHOKEHUSI. cool1eHne Ha
Briiensite BUIBpI 6€CIONIOro pa3sMHOKEHUS; BBISABISTE | MPO(PECCHOHATBHYIO TEMY
B3aMMOCBS3M  MexAy ¢opMaMu H  crocodami | - nuddepeHITMpPOBaHHBIN
Pa3MHOXEHHUS, M UX OMOJIOTHYECKIM 3HAYCHHUEM. 3a4yer
Bnagere mnpuéMamMu BEreTaTMBHOTO Pa3MHOXKEHHS
KYJIBTYPHBIX paCTeHUH (Ha MpUMEpe KOMHATHBIX).
XapakTepu3oBaTh TOJIOBBIE KIETKH: SIAIIEKIIETKH,
CTIIEpMATO30H/IbI; BBISIBIATE OCOOCHHOCTH
WX CTPOCHUS
Meiio3 PackpeiBath copepxkaHue TEPMUHOB M TMOHATHH: | Tekymuid KOHTpoJIb B popme:

MeHo3, KOHBIOTAIUS XPOMOCOM,
(KpOCCHHTOBEpP) XPOMOCOM, T'aMETBHI.
XapakTepu3oBaTb MeH03 Kak crnoco0 KJIETOYHOIo
JIeJICHUS; ONUCBHIBAThL MEHO3 110 CTaAWsAM; CPaBHUBATH
CTaJuy MeNH03a U MUTO3A.

Pa3nuuare Ha pUCyHKax CTaauy MeWo3a; PacCKpbIBAThH
Ouosornyeckoe 3HaueHue Meio3a

EpEKPECT

- IpaKTU4YecKue paboThl;
-caMOCTOSTENNbHbIE PadOTHI;

TECTUPOBAaHUA IO TeMam
JUCLHILINHBL,

- YCTHBIH OIIpOC;

HToroBelii  KOHTPOJIb B

dopme:

- YTCHHUE, TepecKas, TUajor,
cooO1eHue Ha
po(hecCuOHATBHYIO TEMY

- TG depeHIMPOBAHHBIN
3a4eT

Oo0pa3oBaHue u
pa3BuTHE
IMOJIOBBIX KJICTOK.
OnuionoreBopenne

PackpelBaTh colepKaHUE TEPMUHOB U  IIOHATHM:
raMeTOreHes3, CIIEpMaTOreHes3, OOTeHE3, CIEPMATO30M I,
aKpocoma, AWIIEKIIETKA, MIOJIAPHBIE TENbIA.
XapakTepu3oBaTh OCOOEHHOCTHM TaMETOreHesa y

Texkymuit KOHTpoOIb B hopme:
- IPaKTUYECKHE padoTHI;
-CaMOCTOATEIbHbIE PA0OTHI;
TECTUPOBAaHUS 1O  TeMaMm
JVCLIAIIJIVHEL,
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’KUBOTHBIX U €T0 CTAJUU; MOJIOBBIE KIETKH >KMBOTHBIX
" OIIMCBIBATH MPOLECC NX PA3BUTHA.

CpaBHUBaTh crHepMaToreHe3 W ooreHe3. ONHChIBaTh
OIIOIOTBOPEHHUE, Ouosoruueckoe 3HauYEHUE
OIIIOIOTBOPEHUS

- YCTHBIN OMpOC;

WTOroBelii  KOHTPOJb B
dbopme:

- 4YTeHue, Tepeckas, JHajor,
coo0IIeHnE Ha
poeCCUOHATIBHYIO TEMY

- nuddepeHIMpOBaHHBIN
3a4yer

I'eneTtuka - Hayka
0
HACJIeICTBEHHOCTH

PaCKpBIBaTI) COACPIKAaHUC TCPMHUHOB U MTOHSATHH: I'CH,
T'CHOM, I'CHOTHII, q)eHOTI/IH, XPOMOCOMBI, AJUICIIBHBIC
I'CHBI (aJ'IJ'ICJ'II/I), TOMO3HMI0Ta, reTepo3nroTa,

Tekymuii KOHTpOJIb B hopme:
- IPaKTUYECKHE PadOTHI;
-CaMOCTOATEIbHbIEC PAOOTHI;

W U3MEHYHBOCTH JOMMHAHTHBIM MpU3HaK (T€H), pELIECCUBHBIN NPU3HAK | TECTUPOBAHUS IO  TEMaM
(reH), uncTas TMHUSL, THOPHI. JIMCLHIIIHHEL
[lepeuncnary U XapakTepu30BaTb METOJIbl F€HETHKU: | - YCTHBIN OIpOC;
TUOPUA0IOTHUECKUIA, LUTOr€HETUYECKUH, | UTOroBolli  KOHTpOJIb B
MOJIEKYJISIPHO-T€HETUUECKHUIA; JIOMMHAHTHBIE u | popme:
pELIECCUBHBIE PU3HAKU PACTCHUM U KUBOTHBIX. - YTEHHE, NepecKas, AUAJIOT,
[Tonp30BaTbcss TEHETUYECKOHM TEPMUHOJOTHEW | | COOOIIEHUE Ha
CUMBOJIMKOH JJIi 3alMCH TE€HOTUIIMYECKUX CXEM | MPO(eCcCHOHAIBHYIO TEMY
CKpEIMBAHUS - G depeHITMPOBAHHBIN
3a4eT
3akonomepHoctu | PackpeiBaTh copepkaHue TEpMMHOB M MOHATUM: | Tekymuil KOHTpoib B hopme:
HacJIe/I0BAHUA MOHOTHOpPUIHOE  CKpEHIMBaHUE, (EHOTHUITMYECKHE | - IPAKTUIECKHUE pabOTHI;
NPU3HAKOB. IpyMNIibl, THOPUIOJOTUYECKUN METOMA, YUCThIE JIMHUH, | -CAMOCTOATENbHbIE Pa0OTHI;
Monorudpuanoe JOMUHHUPOBaHME  TE€HOB  (MOJIHOE,  HEIOJIHOE), | TECTUPOBAHUS IO  TeMaM
CKpelBaHue pacIlenaeHe B TOTOMCTBE. JUCLUIINHBI,
OnuceiBaTh METOAUKY IpoBeneHus [. Menzaenem | - yCTHBIN ONpOC;
ONBITOB II0 HW3Y4YECHHUIO HACIEAOBAHMSA OXHOM mapsl | iToroerit KOHTPOJIb B
IIPU3HAKOB y TOpPOXa MOCEBHOTO. dopme:
PackppiBaTh cozepkaHHWE 3aKOHOB €IUHOOOpas3ws | - YTEHHE, MepecKas, JHUaoT,
ruOpuJIOB  HEpBOrO  MOKOJEHHS M 3aKOHa | coOOIeHue Ha
pacmierieHusi. OObSICHIATh TMIIOTE3Y YUCTOTHI TaMeT. | MPOPECCHOHATBHYIO TEMY
3anuchIBaTh CXE€Mbl MOHOTMOPHUAHOTO CKpEIIMBaHUS, | - TG depeHIIMPOBAHHBIN
OOBSACHATH €ro LUTOJIOTUYECKHE OCHOBBI M pELIATh | 3a4eT
TEHETUUYECKHE 3aa4u Ha MOHOTUOPHUIHOE
CKpeIlMBaHHe
JAurnépuaHoe PackpbiBaTh conepkaHue TEPMHUHOB U TOHATUMN: | Tekymuii KOHTPOJIb B opMme:
CKpelBaHue. JUTUOpUIHOE CKpEILUBAHUE, aHaAJTM3UpYIOIIEe | - MPaKTHUECKUue paboThl;
3akon ckpemuBanue. OnucbiBaTh onbIThl I'. MeHnens mo | -camMocTosITeNbHbIE pabOThI;
HEe3aBHCHMOI0 W3YYECHUIO HACIENOBaHUS [JBYX IIap IPU3HAKOB Yy | TECTUPOBaHUS IO  TeMaM
HacJIe/I0BAHUA ropoxa IoCceBHOro. PackpbiBaTh co/iep)KaHHE€ 3aKOHA | TUCLUILIMHBI,
NPU3HAKOB HE3aBHCHMOTI'0 HACJIEI0BaHUs NPU3HAKOB. IIpUMEHATE | - YCTHBIN ONpoC;
MaTeMaTUYECKU pacuyeT ¢ TOMombl MeTtoja | MToroBelii  KOHTpPOiIb B
NEPEMHOKEHUsI BEPOATHOCTEN M 3alUCh C MOMOIIbIO | (hopme:
(EeHOTUIHYECKIX panuKanoB pacIleIUIeHHs | - YTEHHE, MepecKas, AHAJIOr,
MPU3HAKOB Yy IOTOMKOB 1O (DEHOTHUIY U T€HOTHUITY. cool1eHne Ha
3anuchiBaTh CXEMbl JAUTHOPHIHOTO CKpEIIMBaHUS, | MPO(ECCHOHAIBHYIO TEMY
OOBSACHATH €r0 LUTOJIOTUYECKHE OCHOBBI M pElaTh | - nuddepeHIpoBaHHBIN
TeHEeTHYECKHUE 33/1a4M Ha TUTHOPUHOE CKpEIIMBaHUE | 3a4eT
IeneTuka  moua. | PackpeiBaTh copepkaHue TEPMMHOB M MOHATHH: | Tekymuil KOHTpoJb B hopme:
HacaenoBanue XPOMOCOMHBII Habop, ayTOCOMBI, TOJIOBBIE | - TPAKTUUYECKHE PaOOTHI;
NPU3HAKOB, XPOMOCOMBI, TOMOTAMETHBIH IMOJ, I'eTepPOraMeTHBIN | -CaMOCTOATENbHbIE Pa0OTHI;
CLernJIeHHbIX ¢ | IIOJI, CLIETIJIEHHOE C TMOJIOM HaclIeJOBaHHE MMPU3HAKOB. | TECTUPOBAaHUS IO  TeMaM
10JIOM OOBACHATH LIUTOJOTHUYECKHE OCHOBBI XPOMOCOMHOTO | TUCIMILIHHBI,

MEXaHHu3Ma OMMPCACIICHUA mojla 'y pasjim4HbIX

- YCTHBIH OIpOC;
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OpraHu3MOB. CpaBHuBaTh 3aKOHOMEpPHOCTH | UTOrOBBII ~ KOHTPOJIb B
HACJIe/IOBaHUs TPU3HAKOB, CLEIUIEHHBIX ©  He | opme:
CLEIUICHHBIX C IOJIOM. Pemarte reHeTudeckue 3afadu | - YTCHHE, NEpecKas, JUalIor,
Ha HacJleZJI0BAaHNE CLIETUIEHHBIX C M0JIOM ITPU3HAKOB cooOruieHne Ha
poeCCUOHATILHYIO TEMY
- TG depeHITMPOBAHHBIN
3a4eT
I'eneruka PackpeiBath copepxkaHue TEPMUHOB M MOHATUH: | Tekymuid KOHTposb B popme:
yeJioBeKa KapUOTHII 4Y€JOBEKa, LUTOICHETUYECKUH MeETOJ, | - IpaKTH4YeCKHue paboThl;
TEHEAIOTUYECKHUI METO[, POIIOCIIOBHBIE, | -CAMOCTOATENbHbIE Pa0OTHI;
OJM3HELOBbIM METOJ, HACIEICTBEHHblE OOJE3HM: | TECTUPOBAHUA IO  TeMaM
(MOHOTEHHBIE, c HACJEICTBEHHOM | NMCLUIUIMHBI;
IPEJPACON0KEHHOCTBIO, XPOMOCOMHBIE), MEIUKO- | - YCTHBIN 0Ipoc;
F€HETUYECKOE KOHCYIbTUPOBAHUE. WToroeelii  KOHTPOJb B
[lepeuncnsaTe OCOOEHHOCTM M3y4eHHUs TI'eHETUKH | popme:
YeJI0OBEKa; IPHUBOAUTH IPUMEPbl HACJIEICTBEHHBIX | - YTEHHE, IEpecKas, JUallor,
Oose3Hel 4YerIoBEKa, XapaKTepU30BaTh METOJbl HX | COOOILEHUE Ha
npopMIAKTUKH; OOOCHOBBIBATH 3HAUEHHE MEAUKO- | MPO(HECCHOHAIBHYIO TEMY
TEHETUYECKOT O - TG depeHIMPOBAHHBIN
KOHCYJIbTUPOBAHUSI. 3a4er
BBISIBIIATE U CpaBHUBATH MEXY COOON TOMHUHAHTHBIE
U PELIECCUBHBIE TPU3HAKU YEJIOBEKA.
CocTaBisITh M aHAIM3UPOBATh POAOCIOBHBIE YEJIOBEKA.
Cenexnus PackpbiBaTh conepkaHHMe TEpPMUHOB M NOHATHI: | Tekymuii KOHTposb B hopme:
OPraHu3MoB, CeJIeKIUsI, COPT, MOPOAA, IITAMM, JOMECTHKAINS, UIIH | - IPAKTUIECKHUE pabOTHI;
OCHOBBI 0JIOMaIllHUBaHUE, HEHTPHl ~ MHOTo0o0pasusi M | -CaMOCTOSATENbHbIE PaOOTHI;
OMOTEeXHOJIOTHH IIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUM U )KMBOTHBIX, | TECTUPOBaHUS IO  TeMaMm
ruOpHIU3aIsl, UCKYCCTBEHHBIH 0TOOP. JUCLUIINHBI,
Ha3piBaTh M CpaBHHMBAaTh OCHOBHBIE ATAllbl PAa3BUTHSA | - YCTHBIN OIPOC;
CEJIEKIUH. WToroBelii  KOHTPOJb B
Wznarate yuenume H. . BaBumoBa o uentpax | opme:
IIPOMCXOXKACHNUS KYJIbTYPHBIX PAacTeHM; pa3iuyaTh | - YTEHHE, Iepeckas, JUallorT,
HEHTppl ~Ha  KapTe  MHpa, CBs3bIBaTh  UX | COOOILEHUE Ha
MECTOIOJIO)KEHHE € O4YaraMd  BO3HUKHOBEHHS | IPO(ECCHOHATIBHYIO TEMY
JPEBHENIINX LIMBUIU3ALUN. - TG depeHIMPOBAHHBIN
CpaBHUBaTh cOpTa KYyJIbTYpPHBIX PACTEHUMH, MOPOJBI | 3aYeT
JOMAIIHUX JKUBOTHBIX M HX JHUKUX MPEIKOB.
OueHuBaTh  pojib  CeNeKUMH B OOecreueHuun
IPO/I0BOJILCTBEHHOM 0€30IIaCHOCTH YeJIOBEYECTBA
IBOJIOLHOHHASA PackpbiBaTh conepkaHuMe TEpPMUHOB M TOHATHI: | Tekymuii KOHTposb B hopme:
OounoJsiorus ABOJIIOLIMS, TepexoAHble (OpMbI, (QUIOTEHETUYECKUE | - MPAKTUYECKUE paboThI;

pSAAbl,  BUABI-DHIEMUKH,  BUABI-PETUKTHI, 3aKOH
3apOJBIIIEBOTO CXOJICTBA, OMOTCHETUYECKUH 3aKOH,
TOMOJIOTHYHEIC " AQHAJIOTHUYHBIC OpTaH#bl,
PYIUMEHTApHBIE OpTaHbl, aTABHU3MBI.

[TepeuucsTh OCHOBHBIC JTarbl pa3BHUTHS
HBOJTFOIIMOHHOU TEOPUH. XapaxkTepus3oBarhb
CBUJICTEIILCTBA  JBOJIOIMHU:  MAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue, IMOPHUOIIOTUYECKHE,
CPaBHHUTEIHLHO-aHATOMHYCCKHE, MOJICKYJISIPHO-
OMOXMMHUYECKHE.

[TpuBOIUTE IPUMEPHI TEPEXOIHBIX (POPM OPTaHU3MOB,
(bUIOTEeHETUYECKUX PSIOB.

[TpuBOIUTH GOPMYITUPOBKH 3aKOHOB

-CaMOCTOATCIIBHBIC pa6OTBI;

TECTUPOBAaHUS 1O  TeMaMm
JVCTIMTLTHHEI,

- YCTHBIH OIIpOC;

Urtoroserit KOHTPOJb B
dopme:

- YTeHHe, TepecKas, IHajor,
cooO1ieHne Ha
po(hecCuOHATBHYIO TEMY

- TG depeHIIMPOBAHHBIN
3a4er

21




Bo3aukHoBenune mu

PackpeiBath copepkaHWE€ TEPMUHOB U TMOHSTHM:

Tekymuit KOHTpOJIb B popme:

pa3BUTHEe JKM3HM | KPEAalMOHU3M, aOuOreHe3, BHUTAIM3M, MAHCIEPMHUS, | - IPAKTHUECKUE paboThI;

Ha 3eMue O0uomon3, KoalepBaTbl, NPOOHOHTHL, CHUMOHOTEHE3. | -CAaMOCTOSITeNIbHBIE PaOOTHI;
XapakTepHu3oBaTb METOABl M3YYEHMs] UCTOPHUYECKOIO | TECTUPOBAHUS IO  TEMaM
npouuioro 3emiu. IlepedncisiTb OCHOBHBIE O3Tambl | AUCHMILIUHBL
XUMHUYECKON ¥ OMOJIOTUYECKOM IBOITFOIIHH. - YCTHBIN OIpPOC;

W3narate  copepxkaHue  runore3 W Teopuid | UITOroBpiii  KOHTpOJIb B
BO3HMKHOBEHHUSI JKM3HU Ha 3emue (KpeannoHusma, | popme:

CaMOIIPOU3BOJILHOTO  3apOXkJAEHUs (CIOHTAHHOIO), | - YTEHHE, NepecKas, JUaloT,
na"criepmun, runore3sl PHK-mupa). OmnwuceiBaTh | cooOmeHue Ha
skcnepuMmerTsl C. Mmmiepa u I'. FOpu no monydeHuto | mpoeCCHOHAIBHYIO TEMY
OpPraHMYECKHUX BEIIECTB M3 HEOPraHUYECKUX MyTEM | - G depeHIIMPOBAHHBIN
aOMOTeHHOT0 CUHTE3a 3a4yeT

Opranuszmbi u | PackpbiBaTh conep)kaHHE€ TEPMUHOB W TOHATHI: | Texymuii KOHTpoJb B popme:

OKpY:Kaloas 9KOJIOTHSI, TOJeBble HAOMIOACHUS, SKCIEPUMEHTHI, | - MPAKTUYECKUE pabOThI;

cpena MOHHUTOPHHT OKPYXAIOIIEH Cpenbl, MOJECINPOBAHUE, | -CAMOCTOSTENIbHBIE PA0OTHI;
9KOJIOTMYECKOe MUPOBO33PEHUE. TECTUPOBAaHUS MO  TeMaM
[Tepeuncnars 3a1a4u 3K0JIOTUH, €€ pa3/ieibl U CBA3U C | AUCLMILIUHBL
IpYyTMMH  HayKaMd. XapakTepu30BaTb  METObBI | - YCTHBIN OMpOC;
HKOJIOTUYECKUX UCCIIETOBAHUM HToroeelii  KOHTPOJIb B

dbopme:

- YTEHUe, MepecKas, AUAJIOT,
coo0LIeHnE Ha
po(hecCHOHATIBHYIO TEMY

- nuddepeHITMpPOBaHHBIN
3a4yeT

CooOmecTBa u | PackpbiBaTh colepkaHue TEPMHUHOB U MOHATHIA: | Tekymuii KOHTPOJIb B opme:

IKOJIOTHYeCKHe OMOIIeHO3,  DKOCHUCTEMa,  OHOTreOIeHO03,  BUMBI- | - IPAKTUYECKHUE PaOOTHI;

CHUCTEeMbI JIOMUHAHTBI, SKOJIOTUYECKAasi HUIIIA. -CaMOCTOATEIbHBIE PAOOTHI;
XapaktepuzoBaTb OHOIIEHO3  (COOOIIECTBO), €ro | TECTUPOBAHUS IO  TEeMaMm
BUJIOBYIO, TIPOCTPAHCTBEHHYID U  TPO(GUYECKYIO | AUCIMILTUHBL
CTPYKTYPBIL. - YCTHBIH OIpOC;

OOBACHATH pOJb KOMIIOHEHTOB OuoneHo3a B | UTOroBblii ~ KOHTpOJIb B

NOJJIEP’)KaHUU €r0 CTPYKTYpbl M CYLIECTBOBaHHUS Ha
OIpeIeICHHON TEPPUTOPHHU. OOBACHATD
OMOJIOTUYECKUI CMBICH SIPYCHOCTH U JIMCTOBOM
Mo3aukH. CpaBHMBAaTh KOMIIOHEHTBHI OMOIIEHO30B, UX
BUJIOBYIO, IIPOCTPAHCTBEHHYI0 U  TPO(UUYECKYIO
CTPYKTYPBI, CBSI3U MEKY OpraHU3MaMu

dbopwme:

- YTeHHWe, TepecKas, TUajor,
cool1eHne Ha
npoeCCHOHATIBHYIO TEMY

- b depeHIMpOBaHHBIN
3a4eT
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