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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI YYEBHOI' O MNPEIMETA
O/1.10 BuoJgorus

1.1. Ob6aacTh NpuMeHeHus1 padoyeil NporpaMMsbl y4eOHOI0 mpeaMera

Pabouas mporpamma  yueOHoro mpeamera OJ[.10  buomorumst  sBAsSeTCSs  YaCThIO
001meo0pa3oBaTeIbHOTO  IMKJIA  00pa30BaTENIbHOW  MPOrpaMMBbl  CPEJHEro  Mpo(ecCHOHAIBHOTO
o0pa3oBaHHMs — MPOTPaMMBbI IIOJATOTOBKH CIEIHAIMCTOB cpenHero 3BeHa (mamee - IITICC3) mo
CHEIMAILHOCTH  cpenHero  mpodeccuonanpHoro  oOpazoBanus  09.02.08  MHTenekTyalbHbIC
UHTETPUPOBAHHBIE CUCTEMBI.

1.2. MecTo yueOHOro npeaMera B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMMbl

B cootBercTBUM ¢ DenepalibHBIM TOCYIaPCTBEHHBIM 00Opa30BaTEIbHBIM CTaHAAPTOM CPEIHETO
obmiero oOpa3oBaHusi y4deOHBIM mpeamer «buonorus» BXOIUT B HPEIMETHYIO 001acTh «0a30BbIe
JTUCIUILTAHBDY U SBIISIETCS 00s3aTeNnbHBIM s u3ydenus. Coaepxanue yueOHoro npeaMera «buosorus»,
npeAcTaBiIeHHOe B paboueit mporpamme, coorBeTcTByeT @I'OC COO, ¢ yuyeToM mpUMEPHOW OCHOBHOM
00pa30BaTeNbHON TporpaMMe CpeIHEro o0Iero oopazoBaHus. YUYeOHBIM TUIAHOM MO CHEIHAITBLHOCTH
09.02.08 MHTemuIeKTyallbHble HHTETPUPOBAHHBIC CUCTEMbI Ha M3y4eHHe buosornm Ha 6a30BOM ypOBHE
otrBoauTcs 40 gacos.

1.3. Ili1anupyemblie pe3yJibTaThl OCBOEHHUS] Y4eOHOI0 NpeaMeTa

1.3.1. J/InyHOCTHBIE pe3yabTAThI

B cTpyKkType TMYHOCTHBIX pe3yJIbTaTOB OCBOEHUS MpeameTa « buoaorusy BblIEIEHbI CIEAYIOUNE
COCTaBJISIONINE: OCO3HAHHUE OOYYaAIOUIMMUCS POCCUHUCKON TpaKAAHCKOW HIEHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOINPEEIICHUIO, HATMYUE MOTUBALMU K 00y4EHHUIO0 OUOJIOTHH,
L[EJICHANIPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIIOUEBBIX LIEHHOCTEH U
UCTOPUYECKHUX TPAIUIMIA pa3BUTHUSI OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH O0YYaIOIIUXCSI
PYKOBOJACTBOBAThCS B CBOEH AEATENBHOCTH LIEHHOCTHOCMBICIOBBIMU YCTaHOBKaMU, MIPUCYIIUMHU CUCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HATMYME YKOJIOTHUECKOTO MPABOCO3HAHHMSI, CTIOCOOHOCTH CTaBHUTh LIETH U
CTPOUTD KU3HEHHBIEC IJIaHBI.

JInuHOCTHBIE pe3yibTaThl OCBOCHHUS IpenMeTra «buonorus» gocTUraioTcst B €MHCTBE y4eOHOU U
BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH,
HCTOPUYECKUMHU U JYXOBHOHPABCTBEHHBIMU LIEHHOCTSMU, IPUHATHIMU B 00I1I€CTBE MTPaBUJIaMU U HOPMaMH
MOBEJCHUSI U CHOCOOCTBYIOT IMpOIlECCaM CaMOIO3HAHUS, CAMOBOCHHMTAHUS M CaMOpa3BUTHS, Pa3BUTHS
BHYTpPEHHEH MO3UIUHU JIUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K 3aKOHY M MPABOMOPSAKY, UEIOBEKY TpyJia U
CTaplieMy IOKOJIEHHIO, B3aMMHOTO YyBa)KE€HHs, OEpEeKHOTO OTHOLICHMS K KyJIbTYpHOMY HAaClEAMIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepanun, NpUpoOIE U OKPYKAIOIIEH cpeie.

JInuHOCTHBIE pe3yJabTaThl OCBOEHMsS YyuyeOHoro npeamera «buOJOTHs» OMKHBI OTpakaTh
TOTOBHOCTB U CITOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCSI CHOPMUPOBAHHON BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHCTEMOM  IEHHOCTHBIX  OpUEHTalui, TO3UTHUBHBIX  BHYTPEHHMX  yOeXKICHHIA,
COOTBETCTBYIOIMX TPAJAULIMOHHBIM IIEHHOCTSIM POCCUHCKOT0 O0IIECTBA, paCIIMPEHUE )KU3HEHHOTO OIbITa
U OIIBITA JEATEIIBHOCTH B IIPOLIECCE PEANIN3ALIMHA OCHOBHBIX HAalPaBJIEHUI BOCIIUTATEIBHON JEATEIBHOCTH,
B TOM YHCJIE B YaCTHU:

1) IPa)kIaHCKOr0 BOCHHTAHMS:

- c(OPMUPOBAHHOCTh IPAKAAHCKON MO3UIMH OOYYAIOLIETOCH KaK aKTUBHOTO M OTBETCTBEHHOIO
4JleHa POCCHICKOTO OOIIECTBA;

- OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEHN, YBaKEHHE 3aKOHA U IPABOTIOPSIKA;

- TOTOBHOCTh K COBMECTHOM TBOPYECKOH MIEATENBHOCTH IIPU CO3JAHMU y4eOHBIX IIPOEKTOB,
pelIeHnn y4eOHBIX U TO3HABATENBHBIX 3a/1a4, BHINOJIHEHUH OHOJIOTMYECKUX IKCIIEPUMEHTOB;

- CIOCOGHOCTH OMPENENATh COOCTBEHHYIO IO3UIMIO 110 OTHOIIEHHIO K SBIECHUSAM COBPEMEHHOM
KU3HH U OOBICHATH €&,

- YMEHHE YYHTBIBATH B CBOMX JEHCTBHAX HEOOXOIMMOCTh KOHCTPYKTMBHOIO B3aMMOJCHCTBUS
JTOJIEN € Pa3HBIMH YOEKIEHUAMH, KyJIbTYPHBIMH LIEHHOCTSMH M COLMAIBHBIM MOJIOKEHUEM;

- TOTOBHOCTB K COTPYAHMYECTBY B MPOIIECCE COBMECTHOTO BBIMOIHEHHS YUEOHBIX, TI03HABATENBHBIX
¥ HCCIENOBATENbCKUX 3a/[a4, YBAKHMTEIBHOIO OTHONIEHWS K MHEHHIO ONIOHEHTOB MPH OOCYkKIECHUH
CIIOPHBIX BOMPOCOB OHOJIOTHYECKOTO COIEPKAHMS;
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- TOTOBHOCTb K TYMaHUTApPHON U BOJIOHTEPCKOM 1A TEIBHOCTH;

2) NATPHOTHYECKOT0 BOCIINTAHMS:

- c(OpMHUPOBAHHOCTh POCCHUMCKON TPaXKTAHCKONW HWICHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HapoAy, 4YyBCTBA OTBETCTBEHHOCTH niepen PoauHon, ropaoctu 3a cBOM Kpai, cBoro Ponuny, cBoit
SI3bIK U KYJbTYpPY, IPOILIOE M HACTOAIEE MHOTOHAIMOHAJIBLHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOILIEHHE K IPHUPOJHOMY HACIEAMIO U MaMATHUKAM IPUPOJBI, JTOCTHIKEHUSIM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

- CIIOCOOHOCTH OIICHHMBATh BKJIAJ] POCCUHCKUX YYEHBIX B CTAHOBJICHHE W pa3BUTHE OMOJIOTHH,
MMOHUMAaHUS 3HAYEHUs OUOJIOTMH B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU YEJOBEKAa M COBPEMEHHOIO
o0111ecTBa;

- ujeiHas yoe:XIEHHOCTh, TOTOBHOCTD K CITyKEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0
cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

- OCO3HAaHUE TyXOBHBIX LICHHOCTEW POCCUIICKOTO HApOa;

- ¢(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

- CHOCOOHOCThH OLIEHMBATh CUTYallMI0 U NPUHUMATh OCO3HAHHBIE PEHICHMS, OPUCHTHPYSICh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYMBOIO Oy IyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSAM, CO3JJaHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATUS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaJAULIMAMU HapoaoB Poccuu;

4) 3CTETHYECKOr0 BOCTIMTAHMSA:

- ACTETUYECKOE OTHOIIEHHWE K MMpPY, BKJIIOYas AICTETUKY ObITa, HAyYHOIO U TEXHMYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

- IOHMMaHHE YMOLUOHAIBHOTO BO3/ICHCTBUS )KUBOM MPUPOJIBI M €€ LIEHHOCTH;

- TOTOBHOCTbh K CaMOBBIPQ)KEHUIO B Pa3HbIX BUIAX HUCKYCCTBAa, CTPEMJICHHE IMPOSIBIISITh KaueCcTBa
TBOPYECKOH JIMYHOCTH;

5) (pu3u4ecKoro BOCNUTAHNS, (OPMHPOBAHUS KYJIbTYPbI 310POBbS H IMOLHOHAJILHOIO
Os1aromostyums:

- TMOHUMaHHWE U peanu3alus 30poBOro M Oe3omacHoro obpasa XHU3HHU (340pPOBOE MHUTAHHE,
co0JII0ICHNE TUTUEHNYECKUX MPABUJI U HOPM, cOaJIaHCUPOBAHHBIN PEKUM 3aHATUHN U OTJIbIXA, PETYJIsIpHas
¢u3nyeckas akTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHHUSI K COOCTBEHHOMY
($u3NYECKOMY U IICUXUYECKOMY 37J0POBbIO;

- MOHMMaHHUE LIEHHOCTH MPaBUJ MHIUBUAYAIBHOIO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEJICHUS B
CUTYalUsX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

- OCO3HaHHWE IIOCIEACTBUH M HENPUATUS BPEAHBIX NpPUBbIUEK (YMOTpeOJEeHUs aJIKOrouis,
HapKOTHUKOB, KYpEeHHUS);

6)  TpysoBoro BocnuTaHMS:

- TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPY10JII00ue;

- TOTOBHOCTh K aKTHUBHOH JE€ATEIbHOCTH TEXHOJIOTMYECKOM M COLMAaJIbHON HaIlpaBIE€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENIBHO BBIIOJIHSTH TaKyIO JAESITEIbHOCTD;

- HWHTEpeC K pa3NIuyHbIM cdepaM MNpodecCHOHATHHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OyayIeit mpodeccun u peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO Ha MPOTSHKEHUHU BCEH XKU3HU;

7) IKOJIOTHYECKOT0 BOCTIMTAHUSI:

- DKOJIOTMYECKH 11e7IeCO000pa3HOe OTHOIICHUE K MPUPO/IC KaK HCTOYHUKY KH3HU Ha 3eMiie, OCHOBE
€€ CyIIECTBOBAHUS,

- OBBIIIEHUE YPOBHS SKOJOTMYECKOU KYJIbTYPHI:

- MPUOOPETEHUE OMBITA

- INTAHUPOBAHUA MMOCTYIIKOB U OIICHKHU UX BO3MOXHBIX HOCHG}ICTBI/Iﬁ JJISA OKp}I)KaIOH_[eI\/'I CpEabl;

- 0CO3HAHKE TIT00ATBHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM U MyTeH UX PELICHHUS;

- CIIOCOOHOCTH HCIIOJIb30BaTh MpUOOpeTaeMble MPU W3YYEHUHU OMOJIOrMM 3HAHUS U YMEHHUS Mpu
pelieHrH TpoOJieM, CBS3aHHBIX C palMOHAIBHBIM TMPUPOAONOIH30BAHUEM (COOJIOICHUE TPAaBHII
IMOBCACHWA B IIPHUPOAC, HAIIPABJIICHHBIX Ha COXPAaHCHHUEC PABHOBCCHA B OKOCHUCTEMax, OXpaHY BH/IOB,
sKOoCcHCTeM, Orochepsl);

5



- aKTMBHO€ HEMNpPUATHE ACHCTBUH, MPUHOCSIIIUX BPEd OKPYXAIOIIEH MPUPOIHON Cpele, YMEHHE
IMPOTrHO3UPOBATH HGGH&FOHpI/IHTHBIG 9KOJIOTUYCCKUC TIOCICACTBUA MTPCANPUHHUMACMBIX I[CﬁCTBPIfI )41
MpeoTBPALIATh UX;

- HaJU4ucC Pa3sBUTOrO0 ISKOJOTHYCCKOI'0 MBINIJICHUS, HKOJIOTHYECKOHU KYJbTYpbI, OIbITa
NEeSITeIbHOCTH 3KOJOTMYECKON HAIpaBlIEHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MMM B TO3HABATEIBHOM,
KOMMYHHKaTHBHOﬁ n COL[HaJIbHOﬁ IMMPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B HpaKTHHGCKOﬁ ACATCIIbHOCTH
HKOJIOTMYECKOM HaNpaBJIeHHOCTH;

8) LHEeHHOCTH HAYYHOI0 MO3HAHUS:

- c(hopMUPOBAHHOCTb MHMPOBO33PEHHsI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HAYKH M OOIIECTBEHHOH MPAaKTUKH, OCHOBAHHOTO Ha JWAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MECTa B IOJIUKYJIBTYPHOM MUPE;

- COBEPIIIEHCTBOBAHUE S3bIKOBOI U UUTATEIBCKOM KyJIbTYPBI KaK CPEICTBA B3aUMOIEHCTBUS MEKIY
JIOABMH U TTO3HAHUSI MUDA;

- TOHUMaHue cnenuduku OWONOTMHM KaKk HayKH, OCO3HaHUS €€ ponmu B (HOPMHUPOBAHUU
palMoOHAIBFHOIO HAYYHOT'O MBILIUIEHUS], CO3/IaHUH LIEJIOCTHOT'O NPEJICTABICHUS 00 OKpPY’KaIOLIeM MUpe Kak
O €IMHCTBE MPHUPOJBI, YEIOBEKAa U OOIIECTBA, B MO3HAHUU NMPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIICHUH
po0JIeM COXpaHEHUs! IPUPOTHOTO PABHOBECHS;

- YOe)KAEHHOCTh B 3HAUMMOCTH OHMOJIOTUH I COBPEMEHHOMN IIUBIIIM3AIH: 00ECTIEYCHUsI HOBOTO
YPOBHSI Pa3BUTUS MEIULIHBI, CO3/1aHUE MTEPCIIEKTUBHBIX OMOTEXHOJIOI M, CTIOCOOHBIX PEIIATh PECYPCHbIE
npoOJIeMBbl Pa3BUTHS YEIIOBEUYECTBA, TIOMCKA MyTEH BBIXOJA M3 TI00ATBHBIX SKOJOTHYECKUX MPOOIeM U
obecrieyeHuss mepexona K YCTOWYMBOMY Pa3BUTHIO, PALMOHAIBHOMY MCIIOJIB30BAaHUIO IPUPOJHBIX
pecypcoB 1 (GOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;

- 3aMHTEPECOBAHHOCTh B IOJIYYEHHU OMOJIOTMYECKUX 3HAHMHW B LEJAX IOBBILIEHUA OOIIeH
KYJBTYpBI, €CTECTBEHHO-HAYYHON TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIMOHAJIBHON TIPaMOTHOCTH
o0yyaromuxcs, GopMUPYEMO ITPHU N3y4eHUH OUOJIOTUH;

- IOHUMaHUE CYLIIHOCTH METO/I0B [T03HAHUS, UCII0JIb3YEMBIX B €CTECTBEHHBIX HAyKaX, ClIOCOOHOCTH
UCMOJb30BaTh IOJy4YaeMble 3HAHUSA JJI aHauu3a U OOBSICHEHMs SIBICHUHM OKpYXarollero mupa H
IIPOUCXOJAIIMX B HEM H3MEHEHUH, YMEHUE JielaTh OOOCHOBAaHHBIE 3aKJIIOYEHMS] HA OCHOBE Hay4HBIX
(aKTOB U MUMEIOIIUXCS JAHHBIX C II€JIBIO IIOJIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITENILHO HUCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl pelIeHus MpodsieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

- OCO3HaHME LIEHHOCTH HAy4YHOH [EATENbHOCTH, TOTOBHOCTb OCYIIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTh NHIUBUAYAIbHO U B TPYIIIIE;

- TOTOBHOCTh U CHIOCOOHOCTh K HEIIPEPHIBHOMY 00Opa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIy4YE€HHUIO HOBBIX 3HAHUI MO OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH.

1.3.2. MeTtanpeaMeTHbIe Pe3yabTAThI JOJIKHBI OTPAKATD:

MertanpeameTHble pe3yIbTaThl OCBOEHHUS yueOHOro npeameTa «brnosorush BKIOYAIOT: 3HAYUMBbIE
111 GOPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLIMXCS

- MEXAUCITUIUTMHAPHBIE (MEXKIPEAMETHBIE) OOIEHAYYHbIE MOHATUS, OTPAXKAIOUIUE 1IETOCTHOCTh
Hay4YHOM KapTHHBI MUpPa M CHelM(UKY METOJOB IMO3HAHUS, UCHOJb3YEMBIX B €CTECTBEHHBIX HayKax
(BemiecTBO, SHEPTHUs, SIBJICHUE, IPOLIECC, CUCTEMA, HAyUHBIH (akT, IPUHLHUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHS, UCCIIEIOBAHUE,

- HaOmio/ieHHe, M3MEpeHHe, HKCIEPUMEHT U JPYTuX), YHHUBEpCAJbHble Y4eOHble IeHCTBUS
(mo3HaBaTenpHbBIE, KOMMYHHUKATHUBHBIE, PETYJISATUBHBIE), o0ecrieunBaroye

- (popmupoBaHue (QYHKIIMOHATBHOW I'PAaMOTHOCTH M COIMAIIbHON KOMIIETEHLUH OOy4Yaroluxcs,
CIOCOOHOCTh OOYYAIOLIUXCS HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUILUIMHAPHBIE, MHUPOBO33pPEHUYECKHE
3HAHUA U YHUBEpCaJIbHbIE YueOHbIe IEHCTBUS B IO3HABATENIbHOMN U COIIMAIbHOM MPaKTUKE.

ITo3naBaTenbHbIC YHHBepPCAJbHbIC YUeOHbIe AeliCTBUS

Ba3oBble jlornueckue AeicTBUA:

- CaMOCTOATENIbHO (OPMYJHPOBaTh U aKTyalU3UpOBaTh IMpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- HCIOJIb30BAaTh IPU OCBOEHUM 3HAHUI NPHUEMBI JIOTMUECKOTO MBIIUIEHUS (aHaiIu3a, CUHTE3a,
CpaBHEHHUs, Kilaccu(puKkauuu, 0000IIeHNs ), paCKPhIBATh CMBICII OMOJIOTUYECKUX MOHATUHN (BBIAEISTH MX
XapaKTepHbIE IPU3HAKH, YCTAaHABJIUBATD CBA3HU C IPYTMMHU ITOHATHAMH);

- OTIpEeAENATH LIEIH JAeSITeIbHOCTH, 3aJaBasi apaMeTpbl U KPUTEPUU UX TOCTUKEHUS, COOTHOCUTH
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PE3yJIbTAThI ACATEIBHOCTH € TIOCTABICHHBIMH LIESIMHU;

- UCTIOJIH30BATh OMOJIOTUUECKUE TIOHATHS U1 00BSICHEHUS (PAKTOB U SIBIICHHUH KUBOW MPUPOJIBI;

- CTPOMTBH JIOTMYECKHE PACCYXJEHUS (MHAYKTHBHBIC, HAECTYyKTHBHBIE, IO AHAJOIMM), BBIABIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHMS B pACCMaTPUBAEMBIX SIBJICHUSAX, (OPMYJIHPOBATH BBIBOJABI U
3aKIIIOYCHUS;

- INPUMEHATh CXEMHO-MOJEIJIbHBIE CpEACTBA JUISl NPEJCTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOILLIECHUH B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKe IPOTUBOPEUMM Pa3HOIO po/ia, BIIBIEHHBIX
B PA3MUYHBIX HH()OPMAITMOHHBIX UCTOYHHKAX;

- pa3pabarbiBaTh IUIaH pEIIEHUs NPOOJEeMbl C Y4ETOM aHalIM3a MMEIOLIMXCS MaTepHabHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

- BHOCUTb KOPPEKTUBBI B IEATEIbHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB LIEJISAM, OLIEHUBATh
PHUCKHU NOCIEACTBUM NEATENBHOCTH;

- KOOPAMHHUPOBaTh M BBIIOJHATH pabOTy B YCIOBUAX PpEAIBHOTO, BHUPTYAJIBHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

- pa3BUBaTh KPEAaTUBHOE MBIIIUIEHUE TP PEILICHUH KU3HEHHBIX IPOOIIEM.

ba3oBble nccienoBarejbCcKie 1eHCTBUA:

- BJQJIETh HAaBBIKAMU Y4€OHO-MCCIIEJOBATEIBCKOM M INPOEKTHOW JEesATEIbHOCTH, HaBBIKAMU
paspelieHust npodiieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS,

- HCIIOJIb30BATh pa3jMYHble BUJBl JESATEIBHOCTH 10 IIOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTaluy, IpeoOpa3oBaHUI0 U NPUMEHEHUIO B YyUE€OHBIX CUTyalUsX, B TOM YHCIE MPU CO3JaHUU
Y4eOHBIX U COIMATIBHBIX ITPOEKTOB;

- (opMupoBaTb HayuyHBId THIl MBILIUICHUS, BIaJe€Th HAYYHOM TEPMUHOJOTHEW, KIHOUEBBIMU
MOHATUSIMU U METOJ1aMU;

- CcTaBuTh M (OpMYJIMpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM JAEATENbHOCTH U
KU3HEHHBIX CUTYalLUsX;

- BBIABJIATH IPUUMHHO-CIIEICTBEHHBIE CBA3U M aKTyaJM3UpOBaTh 331a4y, BbIABUraTh THIIOTE3Y €€
pellieHns, HaXOIUTh apryMEHTBl JUIsl JOKa3aTeJbCTBA CBOMX YTBEP)KIACHHM, 3a7aBaTb NapaMmeTpbl U
KPUTEPHUH PELICHMUS;

- aHAJM3UPOBAThH IOJIYYEHHBIE B XOJ€ PEIICHUs 3a/1aull pe3ybTaTbl, KpUTUUECKN OIIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

- OCYLIECTBIATh LEJECHANPABICHHBI IOUCK IEpPEeHOca CPEeACTB M CHOCO0OB JEHCTBUS B
MPoECCHOHANIBHYIO CPELY;

- YMETh NIEPEHOCUTh 3HAHUS B 03HABATEIbHYIO U MPAKTHUECKYIO 00JIaCTH KU3HEAESITENbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

- BBIIBUTaTh HOBBIE UJIEH, NIpejiaraTb OpPUrHHAIbHbIE TOAX0/Ibl U PEIICHNUs, CTABUTh MPOOJIEMBI U
3aJ1a4M, JOMYCKaIOIUe albTEPHATUBHBIE PEIICHHUS.

Padora ¢ nnopmanmeii:

- OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(OpMalMK (TeKcTe y4eOHOro mocodusi, HayyHo-
MOMYJIAPHON JUTepaType, OMOIOTHYECKUX CIOBapsIX U CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B
WuTepHere), aHamuM3upoBaTh MH(OpPMALMIO Pa3IWYHBIX BUAOB U (OpPM MpeAcTaBieHUs, KPUTHUECKU
OLIEHHUBATH €€ JJOCTOBEPHOCTh U HEPOTHBOPEUHBOCTE;

- ¢opMyIHMpoBaTh 3ampochl M MPHUMEHSTHh pa3IUYHblE METOJIbl MHpH TIOMCKE M OoTOOpe
Ouosiornyeckoil nupopmay, HeOOXOUMOH /IS BHITOTHEHUS Y4eOHBIX 3aa4;

- npuoOperaTh ONBIT HCMOJNb30BaHUS HH(OPMALMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH,
COBEpPIICHCTBOBATh KyJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIUYHBIX TIOMCKOBBIX CUCTEM;

- CaMOCTOSTEIbHO BbIOUPATh ONTUMAIBbHYIO (hOpMY IpeaCcTaBlIeHUs OMOJornYecKol nH(opMalun
(cxembl, rpauKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYToe);

- HCII0JIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPEJICTBA MpHU padoTe ¢ Onosornyeckoit nHpopmaluen:
IPUMEHATh XUMHUYECKHE, (PU3NYECKHe U MaTeMaTUYecKhe 3HaKU U CUMBOJIbI, (hopMyiiel, aOOpeBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATJISAHOCTH;

- BJIaJIETh HABBIKAMH PACIO3HABAHUS M 3aIlUTHl MHPOpPMALUHU, UH(OPMAIIMOHHON 0e301acHOCTH
JUYHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBUSA

7



Oo0menue:

- OCYILIECTBIATh KOMMYHHUKAIIMM BO BCEX cdepax KM3HM, aKTUBHO Y4acTBOBAaTh B JUAJIOTE WU
IUCKYCCHM IO CYLIECTBY OO0CYXJIaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKAa3bIBATh CYXIECHUS
OTHOCHUTEJIHO BBITIOJHEHUS TpeAsiaraéMoi 3ajau, YYUThIBATH UHTEPECH M COTIACOBAHHOCTD MO3UIIHIHA
APYTUX YYaCTHUKOB JAMAJIOra WIN AUCKYCCHUH);

- pacmo3HaBaTh HeBepOaJbHBIE CPEJCTBA OOIIEHUS, MOHUMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
IPENOChIIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTyallUd, YMETb CMAryaTb KOH(JIMKTBI M BECTH
MIEPErOBOPHI;

- BJIAJIETh PA3JIMYHBIMU CIIOCO0aMM OOLIEHMS U B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUS APYIHX
JIO/ICH, TPOSIBIISATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU (hopme GopMynnpoBaTh
CBOU BO3PaXKECHUS;

- pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHSI C UCIIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

CoBMecTHasl 1eATEJbHOCTD:

- IOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHTHOW U MHUBHLyaJIbHON paOOThI IPU PELICHUN
OMOJIOTUUECKOW  TpoOJIeMbl, OOOCHOBBIBATH HEOOXOJAMMOCTh TPHUMEHEHHUS TPYIIOBBIX  (GopM
B3aMMOJICHCTBHS ITPH PEeUICHUN y4eOHOM 3a1au;

- BBIOMpaTh TEMATUKy W METOJbl COBMECTHBIX JEHCTBUH ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)KIOTO WICHA KOJUIEKTHBA;

- IPUHUMATh LIEJIN COBMECTHON JESATEIbHOCTH, OPIraHU30BbIBATh U KOOPJAMHUPOBAThH ACHCTBUS 1O
€€ JOCTM)KCHMIO: COCTABJIATH IUIAH JEUCTBUM, PacHpelreisaTh POIM € YYETOM MHEHHMM Y4aCTHHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

- OLIEHMBATh KAa4eCTBO CBOETrO BKJIAJa M KAKIOI0 YYaCTHHKA KOMaHIbl B OOIIMH pe3yNbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

- TpemjaraTb HOBBIC IPOEKTHI, OIICHWBATh HJAEU C TO3WIHWKA HOBH3HBI, OPHUTHHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

- OCYHIECTBIJIATH MO3UTUBHOE CTPATETWYECKOE TOBEACHUE B PA3IUYHBIX CHTYalUsX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PeryisiTuBHBbIEe YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranmu3anus:

- FICTIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISBICHUS MTPOOJIEM M UX PEIICHUs B KU3HEHHBIX U
yU4eOHBIX CUTYyallUsX;

- BBIOMpAaTh Ha OCHOBE OWOJIOTMYECKHUX 3HAHWHU IIETIEBBIE M CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEeUCTBUSAX M OCTYIIKAX MO OTHOLIEHHUIO K KUBOU NMPHUPOJIE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYIKAIOIINX;

- CaMOCTOSITETTLHO OCYIIECTBIISITh TIO3HABATENFHYIO JICATEIIEHOCTD, BBISIBIISATH MTPOOJIEMBI, CTABUTH
1 GOpMyIMPOBaTh COOCTBEHHBIE 33/1a4H B 00Pa30BaTEIbHON JAEATEIbHOCTH U )KU3HEHHBIX CUTYalHsX;

- CaMOCTOSITENTFHO COCTaBIIAITh IUIAH PEHICHUS MPOOJIEMBI C YUYETOM HMEIOMIMXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUH;

- IaBaTh OLIEHKY HOBBIM CHTYAIIHsM;

- pacuIMpATh paMKH y4eOHOI0 IpeAMeTa Ha OCHOBE JTMYHBIX MPeIOYTEHUH;

- ZIeaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;

- OLICHUBATh MPHOOPETEHHBIN OTIBIT;

- c1t0co0CTBOBATH (POPMUPOBAHUIO U TIPOSIBIICHHUIO IIMPOKOH 3PYIUIMN B pa3HBIX 00JIACTSIX 3HAHUH,
MIOCTOSIHHO TMOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYpHBI YPOBEHb.

CaMOKOHTPOJIb:

- JlaBaTb OLIEHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATbH
COOTBETCTBHE PE3YJIHTATOB LEIISIM;

- BJIaJIeTh HaBBIKAMHU MO3HABATENbHON pedIeKcHu Kak OCO3HAHUs COBEpIIAEMBIX NEHCTBUN U
MBICITHTENIBHBIX MMPOIIECCOB, X PE3YJIbTATOB H OCHOBAHUH, UCIIOIB30BaTh PUEMBI pEPIICKCUH [T OLIEHKH
CUTYyallU{, BBIOOpA BEPHOTO peIlICHMUS;

- YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHS M0 UX CHIDKEHUIO;

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MIPH aHAJIN3€E PE3YJIbTAaTOB JAESITEIbHOCTH.

IIpuHnsiTue cedst U APyrux:

- IPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

- IPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YJIbTaTOB ACSTEIbHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMIUOKY;
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- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JPYrOro YeloBeKa.

IIpeaMeTHbIe pe3yabTaThl IO NpeAMeTHOI 001acTH «Bbronorus» K0KHBI 00eCIeYnBaTh:

1) chopMHpPOBAaHHOCTH, 3HAHWM O MECTE M POJIM OWOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS,
(YHKIIMOHATBFHOW TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX TPOOIIeMm;

2) copMHUpPOBAHHOCTh YMEHHUS PACKPBIBATh COJEP)KaHHWE OCHOBOIIOJIAralONINX OHMOJIOTHMYECKUX
TEPMHUHOB U MOHSTH: )KU3Hb, KJIETKA, TKaHb, OPTaH, OPTaHU3M, BUJI, MOMYJISAIUS, YKOCHCTEMa, OMOIIEHO3,
ouocdepa; metaboau3m (0OOMEH BEIIECTB W MPEBpAIICHHUE SHEPrHUHU), TOMEOCTa3 (CaMOperyJIsius),
OnocuHTe3 Oelika, CTPYKTypHash OpraHM3alMsl JKUBBIX CHCTEM, JUCKPETHOCTh, CAMOPETYJISIIUS,
CaMOBOCITpOU3BeIeHNE (PEenPOAYKIIHS), HACIEACTBEHHOCTh, H3MEHYUBOCTh, SHEPT03aBUCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAs OpraHU3aIus;

3) chopMHpPOBAaHHOCTH YMEHHUSI PACKPBIBATh COJEP)KAaHUE OCHOBOIOJATAIOIIUX OHOJOTHYECKUX
TEOPUU U THUIOTE3: KJIETOYHOU, XPOMOCOMHOM, MyTallHOHHOM, 3BOJIFOLIUOHHON, IIPOUCXO0KICHUS )KU3HU U
YeNoBeKa;

4) chopMHUPOBAHHOCTH YMEHHUS PACKPHIBATH OCHOBOIOJATAMOIINE OUOJOTHYECKUE 3aKOHBI H
3akoHoMepHocTu (I'. Mennaensa, T. Moprana, H.W. Baswiosa, O. I'ekkens, ®@. Mromiepa, K. bapa),
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

5) npuoOpeTeHre OnbITa MPUMEHEHUSI OCHOBHBIX METOJ0B HAYYHOI'O MO3HAHUS, UCIIOIb3yEMbIX B
OMOJIOTHH: HAOTIOICHHS M OITUCAHMS JKUBBIX CHCTEM, TIPOIICCCOB U SIBIICHUI; OpTaHU3AIMH U TPOBEICHUS
OMOJIOTMYECKOr0 AKCIIEPUMEHTA, BBIIBUYKEHUS TUIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEXKY UCCIIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHUS IMOTYYCHHBIX PE3YJIbTaTOB H (OPMYJIMPOBAHUS BBIBOJOB C HCIIOJIE30BAHUEM
HAYYHBIX TIOHATUN, TEOPHI U 3aKOHOB;

6) chopMHPOBAHHOCTH YMEHUS BBIJICISTH CYIIECTBEHHBIC IIPU3HAKN BUPYCOB, KJIIETOK MPOKAPHOT U
JYKapuoT; OAHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPTaHM3MOB, BHUJOB, OMOTEOLIEHO30B M HKOCHCTEM;
0COOEHHOCTH TIPOLIECCOB OOMEHa BEIIECTB W TMPEBpAIICHUS HHEPIHMM B KIETKe, (HOTOCHHTE3a,
IJIACTUYECKOTO U PHEPTeTUYECKOT0 0OMEHa, XEMOCHHTE3a, MUTO3a, Mei103a, OIJI0IOTBOPEHUS, PAa3BUTHUS U
Pa3MHOKEHHUSI, WHIUBUIYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), OOphObl 3a CyIECTBOBAHHE,
€CTECTBEHHOT0 0TOOpa, BUI000Pa30BaHUS, IPUCIIOCOOIEHHOCTH OPTraHU3MOB K cpejie 0OUTaHNs, BIUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOTE€HHBIX U3MEHEHHM B KOCHUCTEMAaX CBOEH MECTHOCTHU, KPYyroBOpOTa
BEIIECTB U MpEeBpalleHIe SHEepPruu B 6uochepe;

7) chopMUPOBAaHHOCTH YMEHHS TPUMEHSITH MOTYUYEHHBIE 3HAHUS 7151 OOBSICHEHUST OMOJIOTUYECKHIX
MPOLIECCOB U SABJIICHMM, ISl MPUHATHS NPAKTUYECKUX PEUICHUH B IOBCEIHEBHOM >XU3HU C LENbIO
oOecnieueHns 0€30IaCHOCTH CBOETO 370POBbs M 37I0POBbS OKPYKAIOIINX JIFO/I€H, COOTI0AEHMSI 3J0POBOTO
oOpa3a >KHM3HH, HOPM TpPaMOTHOTO TIOBEJAEHHUS B OKpYXAlOIIel MNPUPOAHON Cpeae; MOHMMaHUe
HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTWKEHUNM COBPEMEHHOW OHOJOTUM W OWOTEXHOJOTHUH ISt
palMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

8) chopMUPOBAHHOCTh YMEHHUS peliaTh OMOJIOTHYECKHE 3aJlayl, COCTaBIIATh T€HOTUITUYECKUE
CXEMBbI CKpEIIMBAaHMs IS Pa3HBIX TUIIOB HACJIEIOBaHHUS MPU3HAKOB Y OPTaHU3MOB, COCTABISITH CXEMBbI
MepeHoca BEIIECTB M DHEPTUHU B IKOCHUCTEMaX (IIETH MUTAHUS, MTUIIEBbIC CETH);

9) cdopMUPOBAHHOCTH YMEHUN KPUTUYECKH OILIEHHWBATh WH(GOPMAIMI0 OHOJIOTHYECKOTO
coJiepKaHusl, BKIIOYAIONIYIO TCEBAOHAYYHBIC 3HAHUS U3 PA3IUMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM
nH(pOpMaIUY, HAYYHO-TIOMYJISIPHBIE MaTepUalbl); HHTEPIPETUPOBATh STHUECKHUE ACTIEKThl COBPEMEHHBIX
WCCTIEIOBAaHUN B OMOJIOTMH, MEIUIIMHE, OMOTEXHOJOTHH; PacCMATPUBATH TJIOOATBHBIE IKOJIOTHUYECKUE
POOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

10) chopmrpoBaHHOCTH YMEHHUHN CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE OHOIOrnuecKoi nHpOpMAaIHK U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO UCTIOIb30BaTh MOHSATUIHBIN
anmapat OUOJIOTHH.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUIbI Y4eOHOI padoThl

Buj yueOHoit padoThI O0bem B yacax
Teoperuueckoe oOyueHnE 30 gacos
[IpakTryeckue u 1a0OpaTOPHBIC 3aHITHS 8 yacos
CamocrosrenbHas padora 2 Jaca
OO0muii 00beM 06pa3oBaTeJbHON MPOrPaMMbl 40 yacoB
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2.2. TemaTnuecKkuil IJIaH U coaep:kaHue yueOHou qucuuiuinabl O/1.10 buosorus

HaumeHoBaHue pa3jiesioB u Conep:xanue yuye0HO0 MaTepuaia U GopMbl OPraHU3aANNH 1eATEIbHOCTH Oo0bem B Koani
TeM o0yuaromuxcs (TeopeTH4eckoe o0yueHmne, NpaKTHYecKHe U J1adopaTopHbIe 3aHATHSA) yacax KOMIIeTeHII Ui,
¢dopmupoBanmnio
KOTOPBIX
crmocoocTByeT
3JIeMEeHT
NPOrpaMMmblI

Tema 1. buonoruueckme | )KuBbie cuctembl (OMOCHUCTEMBI) Kak MpenMeT u3ydeHus Ouonoruu. OTiaudme >KHMBBIX 2 OK 01, OK 02,

CHCTEeMbI, Mpoueccbl M HX | CUCTEM OT HeOpraHu4eckoi nmpuposl. CBoiicTBa OMOCHCTEM U UX pa3HOOOpasue. OK 04

H3Yy4eHHe VYpoBHu  opraHuzanuud  OMOCHCTEM:  MOJIEKYJISIPHBIN,  OpPraHOWJIHO-KJIETOUYHBIMH,

OpPraHU3MEHHBIN, MOMYJISALUOHHO -BHJIOBOM, H3KOCHCTEMHBIH (OMO-TreOleHOTHYECKUil),
OrochepHBI.
Hayku, n3yuatommue OMOCUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3alUu.

Tema 2. XuMHUYecKHH cocTaB | XMMHYECKUI COCTaB KIETKH. 1 OK 01, OK 02,

KJIeTKU. Boga u MuHepainbHble | XUMUYECKHUE 3JIEMEHTBI: MAaKpOJIEMEHTbI, MHMKpPO3JeMeHThl. Boga u MuHepaibHbIE OK 04

coJIn BeulecTBa. DYHKIMM BOJAbl W MUHEpalbHBIX BemiecTB B kierke. [loanepikanue
OCMOTHYECKOro OajaHca.

Tema 3. beaku. CocraB wu | benku. CoctaB u ctpoeHue 6e1K0B. AMUHOKHCIIOTHI - MOHOMEpPHI 0ekoB. HezameHnumebie u 1 OK 01, OK 02,

cTpoeHHe 0eIKOB 3aMEHUMbIE AMHUHOKHMCIOTHl. AMHUHOKHCIOTHBI COCTaB. YPOBHHU CTPYKTYphl O€IKOBOM OK 04
MOJIEKYJIbl (IepBUYHAs, BTOPUYHAsI, TPETUUHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buosnoruueckue GpyHKIUN OEJIKOB.

Tema 4. YraeBoasl. JIunuabl YrieBoabl: MOHOCaxapu bl (TJIFOK03a, pru003a U e30Kcuprb03a), nucaxapuibl (caxaposa, 1 OK 01, OK 02,
JIAKTO03a) U MOJMcaXapuabl (Kpaxmall, TTTUKOTEH, IeJITI003a). OK 04
buonornueckue ¢yHkuum yrieBogoB. Jlunuael:  Tpurimuepunabl, (ocdonunuasl,

CTEPOMIBI.

I'unpodunsHO-rHApOPOOHBIE CBOMCTBA. bronornueckue GpyHKINYU JIUNAIOB.

CpaBHeHHUE YITIEBOJIOB, OEITKOB M JIMIKIOB KaK HCTOYHUKOB SHEPTHUU.
Tema 5. Ucropuss m meroaswl | L{uronorus - Hayka o kierke. Kiierounas reopus - npumMep B3auMoAeHCTBUS Uil U PaKToB 1 OK 01, OK 02,
u3ydeHusi kierku. Kierounas | B HaydHoM no3HaHuM. Meroabl uzydeHus kieTku. Kierka kak 11e10CTHasI )KUBasi CUCTEMA. OK 04

Teopu4. Knerka
LeJIOCTHAS )KUBasi CHCTEMA

KaKk

OOmue mnpu3HAaKU KIETOK: 3aMKHyTas HapykHas MemOpana, mojekynsl JIHK kak
TeHEeTUYECKUH ammapaT, cucreMa CUHTe3a Oeinka. THMbl KIETOK: 3yKapuoThyecKas M
npokapuotuyeckas. OcoOEHHOCTU CTPOSHHSI MPOKAPUOTHUECKON KIETKH.
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Knerounas crenka Oaxtepuii. CTpoeHHE SyKapHOTHYECKOH KiIeTkH. OCHOBHBIE OTIMYUS
pacTUTENbHON, KUBOTHONW U rpuOHON KileTKU. [ToBepXHOCTHBIE CTPYKTYpHI - KJIETOYHAs
CTEHKa, TIIMKOKAIIUKC, UX (DYHKITUH.

ITna3matnyeckas MeMOpaHa, ee CBOWCTBA U (DYHKIIMH.

Tema 6. OOMeH BelllecTB.
IInacTruuecknii o0MeH.
dorocunTe3. XeMOCHHTE3

Ob6men BemecTB, wWiIH MeTabomu3M. AccUMIIALUS  (IUTACTUYECKUH OOMEH) W
JTMCCUMUWIISLINS (SHEPTeTUYECKHiA 0OMEH) - IBE CTOPOHBI €IMHOTO MpoIiecca METaboIM3Ma.
Pouib 3aK0HOB COXpaHEeHHUs BELIECTBA U SHEPTHH B TOHUMaHUU MeTabonu3ma. Tumnel oomMeHa
BEIIECTB: aBTOTPOQHBIN M TereporpodHbIid. Pons (epMeHTOB B 0OMEHE BEIIECTB |
IpeBpalleHIH YHepTruu B Kinetke. DoTocunres.

CseroBass u TemHOBas (a3el ¢orocuHTe3a. Peakuuu Qorocunreza. D¢GHeKTUBHOCTh
¢doTocuHTE3A.

3nauenue (HOTOCHHTE3a IS )KU3HU Ha 3emiie. BausHue ycnoBuii cpeapl Ha GOTOCHUHTE3 U
CHOCOOBI OBBIIIIEHHS €T0 MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAUYeHHWE XEMOCHHTEe3a Ui KU3HU Ha
3emuJe.

Tema 7. Buocunrtes 0ejka

Peaknum MaTpu4HOIO CUHTE3A.

I'enernueckas napopmanus u JJHK. Peanmmszanusi reHeTndyeckoid mHPOpMAIK B KIICTKE.
['enernueckuii koa u ero cBoiicTBa. Tpanckpunius - MmaTpuuHbiii cuate3 PHK. Tpancasuus
- OuocuHTe3 Oenka. Dtanbl TpaHcaauuu. KonupoBanue amuHOkHCHIOT. Ponb pubocom B
OnocuHTe3e Oemnka.

Tema 8. Ku3HeHHBLIH IHKJI
KJeTKH. JlejleHHe KJeTKH.
MuTto3

KneTounslii 1uKia, WiM KU3HEHHBIM UK kieTku. MHTepdaza m mwuros. Ilponeccsl,
npoTekaromue B uHTepdasze. Permkanus - peakuus marpuusoro cuaresa JJHK. Ctpoenne
XpOoMOCOM. XpOMOCOMHBII Ha0Op - KapuOTHUIIL. JIUTIIONAHBIN U ralIONAHBIN XPOMOCOMHbBIE
HaOopel. Xpomatuabl. LluTomornyeckue OCHOBBI PAa3MHOXKEHHUS W HHAMBHIYaJIbHOTO
pa3BuTuUsl opraHuzMoB. Jlenenue wierku - MuTo3. Craaum wmwurtosza. Ilpomeccsl,
MPOUCXOAAIIME HA pPasHbIX CTaAMAX MHUTO3a. bHOIOrMYeckuii CMBICT MHTO3a.
ITporpamMmmupyemasi ru0esb KIETKH - alloNTo3.

Tema 9. ®opmbl pa3MHOKEHUSI
OpPraHu3MoB

@DopMBbI pa3MHOKEHHUSI OPTraHU3MOB: 0ECIIONI0e U TTOJIOBOE.

Bunpl Oecmonoro  pa3MHOKEHHS: JICJICHHWE HaaBO€ MW  TOYKOBAaHHUE OJHO- H
MHOTOKJIETOYHBIX, CTIOPOOOpa30BaHKE, BET€TATUBHOE PA3MHOKECHHE.

HckyccTBeHHOE KIIOHUPOBAHUE OPTaHU3MOB, €T0 3HAYCHHE JIJIsI CEICKIIUH.

[TomoBO€ pa3MHOKEHHUE, €T0 OTJIMYHS OT OECIOIOTO.

Tema 10. Meiio3

Meiio3. Cragum wmeito3a. Ilpomeccel, mpoucxonasimue Ha craausx Menosa. [loBenenue
XpPOMOCOM 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 IOJOBBIX KJIETOK.

["ameTorenes - mpouecc 00pa3oBaHUs MOJOBBIX KIETOK y >KMBOTHBIX. I10J0BBIE Kee3bl:
CEeMEHHUKHU U AnYHUKHU. OOpazoBaHKe U pa3BUTHUE MOJIOBBIX KJIETOK - FaMeT (CIepMaTO30M 1,

OK 01, OK 02,
OK 04

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

criepmaTto3onaoB. OmrogorBopenue. IlapreHorenes.
Tema 12. I'eneruka - Hayka o | [IpeaMer u 3aaun reHETUKU. OK 01, OK 02,
HACJIeICTBEHHOCTH u | Poipb 1muTosiormM W SMOPHOJIOTMM B CTAaHOBJICHHMM TE€HETHUKHU. BKIIag pOCCHHCKHX H OK 04
H3MEHYHMBOCTH 3apyOeKHBIX YYCHBIX B PA3BUTHUE TCHETHUKU. METONbl T€HETHKHU (THOPHUI0TOTHYCCKHIA,

[IATOTCHETHYCCKUH, MOJIEKYJIIPHO-TEHETUYCCKUM ).

OCHOBHBIE TCHETUYECKHUE TTOHATHSI.

I'eHeTHYeCcKass CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIIMBaHUM.
Tema 13. 3akoHoMepHOCTH | 3aKOHOMEPHOCTH  HAClIeJOBaHWSA  IPU3HAKOB, YycTaHoBieHHble [. Menuenem. OK 01, OK 02,
HaCJIe0BaHHS Npu3HaKoOB. | MOHOTHOPHIHOE CKpEIIMBaHUE. 3aKOH €IUHOO00pa3us THOPHAOB IEPBOTO IOKOJICHHS. OK 04
Monorudpuanoe [TpaBwiio NOMUHUpPOBaHUS. 3aKOH PACILIEIUIEHUs MPU3HAKOB. ['MIIOTE3a YHMCTOTHI TaMerT.
CKpelnBaHue ITotHOE M HEMOJIHOE JOMHUHUPOBAHHME.
Tema 14. JNurudpuanoe | lurnOpunHoe cKpemmyBaHue. 3aKOH HE3aBUCHMOTO  HACIEJIOBAaHHS  IPU3HAKOB. OK 01, OK 02,
CKpeluBaHue. 3akon | [luToreneruueckue OCHOBBI JUTHOPUTHOTO CKpENIMBaHHUS. AHanu3upyrolee OK 04
HE3aBHCHUMOT0 ckpemuBanue. Vcronp30BaHWEe aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONpEAelCHUs
HaCJIeI0BAHUS IPHU3HAKOB TEHOTHIIA OCOOH.
Tema 15. T'enermka moJa. | ['eHeTuka nosa. XpoMOCOMHOE OmnpeenaeHue 1mona. AyToCOMBI M IIOJIOBBIE XPOMOCOMBI. [’ OK 01, OK 02,
HacaenoBanue NPU3HAKOB, | OMOI'aMETHBIEC U FE€TEPOraMETHBIE OPTaHU3MBI. OK 04
CHEMJIEHHBIX ¢ M0JI0M HacnenoBanue nmpu3HaKkoB, CIIETUIEHHBIX C MOJOM.
Tema 16. I'eneTuka yesioBeka | ['eHeTuka uenoseka. Kapuotun yenoseka. OK 01, OK 02,

OcHOBHBIE  METOALI  T'€HETUKH  4YEJIOBEKA: reHeaJIoTHYECKUii,  OJM3HEIOBLIH, OK 04

[IUTOTEHETHUECKUN, OMOXUMUYECKUH, MOJIEKYIAPHO-TeHETUUECKUH.

CoBpeMeHHOe onpeeneHre TEeHOTHIIA: MTOJTHOT€HOMHOE CEKBEHUPOBAHMUE,

TeHOTUITMPOBaHUE, B TOM 4Hclie ¢ momotisto [111P-ananusa. HacnenctBennslie 3a0oneBanus

YeJIOBeKa: TEeHHbIE OOJIe3HH, OO0JIE3HW C HACIEIACTBEHHON MPEIpacroyioKEeHHOCThIO,

XpoMocoMHBIe Oone3Hr. CoMaThuyecKre U TeHepaTuBHBIC MYTaIlUH.

CtBonoBbIe KJIETKH. [[pUHIIHIIBI 310pOBOTO 00pa3a >KU3HU, TUATHOCTUKU, TPODUIAKTHKA 1

JIeYeHUs] TeHETHUECKUX Ooje3Hel. MeanKo-TeHeTUYeCKOe KOHCYIbTHPOBAHHE. 3HAUCHUE

MEJUIIMHCKOW TEHETUKH B TPEIOTBPAIICHUH M JICYCHUH TEHETHYECKUX 3a00JICBaHMIMA

YeJIoBeKa.
Tema 17. Cenexuus | Cenexius Kak HayKa U Tpoliecc. 3apokKIeHUEe CelIeKIUH 1 JoMectukamus. Yuenne H. U. OK 01, OK 02,
OpPraHM3MoOB, oCHOBBI | BaBuiioBa o 1ieHTpax MHOr000pa3us U MPOUCXOXKICHUS KyIbTYPHBIX PACTCHUN. OK 04
OHMOTEXHOJIOTHH L{leHTpBI MPOUCXOKACHUS JOMAITHUX YKUBOTHBIX.
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Copt, nopoja, mTamm.

Tema 18. DBouawoununonHas | [Ipeanochuiku BOSHUKHOBEHHS SBOJIOIMOHHON TEOPUHU. DBOJTIOIIMOHHAS TEOPHUSI U €€ MECTO 2 OK 01, OK 02,
OounoJsiorus B Ouosiornu. BnusiHUE 3BOJIONMOHHON TEOPUH HA pa3BUTHE OWMOJOTHH U JIPYTHX HayK. OK 04
CBuzeTenbCcTBa SBOIOIHH.
[TaneoHTONOrMYECKHUE: MOCIEOBATEIBHOCTD IOSIBJICHHUS BHJIOB B IAJIEOHTOJIOTMYECKON
JICTOIUCH, TIEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cXoacTBO u pasznuure ¢GayH U (PIop MaTEpHKOB M OCTPOBOB.
OMOPHOIOTHYECKHE: CXOJCTBA U Pa3INuns SMOPUOHOB Pa3HbIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTMUHBIE, aHAJIOTUYHBIE, PyIUMEHTAapHbBIE OPraHbl,
aTaBU3Mbl. MOJIEKYJISIPHO -OMOXUMUYECKHE: CXOACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX MeTa0OJIMYECKUX MYTEH Y BCEX KUBBIX OPraHU3MOB.
Tema 19. Bo3nuxknHoBenue u | Mcropus xu3Hu Ha 3emie U METOAbl €€ n3yueHus. [ Mnmores3sl NpOUCXOXKICHUS KU3HU Ha 4 OK 01, OK 02,
pa3BuTHe )KM3HU HA 3emJie 3emiie. OCHOBHBIE 3TaIlbl IBOJIOLNUN OPraHUYECKOr0 MUpa Ha 3eMJie, pPa3BUTUE KU3HU I10 OK 04
spam u nepuoaam. CoBpeMeHHasi CHCTEMa OPraHUYEeCKOro MHpa. DBOJIOLHUS UelIOBeKa
(anTponorenes). JlBmwxymme cuibl (¢paxTopsl) aHTpororeHe3a. OCHOBHBIE CTaIuu
SBOJIIOIIMH YEJIOBEKA.
Tema 20. Oprasmsmbl  u | Oxosorus Kak Hayka. Cpenbl oOMTaHHS W 3KoJorudeckue (axkTopbl. AOHOTHYECKHE 4 OK 01, OK 02,
OKpY:Kalolas cpeaa dakropsl. buotnyeckue GakToppl. DKOIOTHYECKUE XapAKTEPUCTUKU BUIA U MTOMYJISIUH. OK 04
Tema 21. Coob0mecrBa u | CooOuiecTBa OpPraHu3MOB. OKOCHUCTEMBI U 3aKOHOMEPHOCTH UX CYLIECTBOBAHMS. 4 OK 01, OK 02,
IKOJIOTHYECKHEe CHCTEMBbI [Tpupoanble 3KOCHUCTEMBbI. AHTPONOIeHHblE 3KOocHcTeMbl. buocdepa - riobanbHas OK 04
JKOCHCTEMa 3eMJIM. 3aKOHOMEpPHOCTHU CyLIecTBOBaHUSA Ouocdepsl. YemoBeuecTBO B
o6uocdepe 3emuu. CocyliecTBOBaHUE PUPO/IbI U YETOBEUYECTRA.
CamocrosiTesibHas padoTa 3aanus ONpeeSIIOTCS MPEnoaBaTesieM 2 OK 01, OK 02,
OK 04
Bcero 40
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3. YCJIOBUS PEAJIM3AIIMU TIPOTPAMMBI YYEFHOU JUCITATIIAHBI

Jns peanmuzanuyd TporpaMMbl yU4eOHOW AMCIMIUIMHBI JOJKHBI OBITH MPETyCMOTPEHBI CIEAYIoIee
cnenuanbHoe nomeenue: Kabuner buonorumu.

[Tomemenne kaOuHETa OJKHO COOTBETCTBOBAaTh TpeOoBaHUsAM CaHHTAPHO-MUIEMUOIOTUHISCKUX
npaBun 1 HopMmaTuBOoB (CanlluH 2.4.2 Neo 178-02): ocHaiieHO THIOBBIM OOOpPYJIOBaHHUEM, B TOM YHCIIC
CTIELUANIN3UPOBAHHON yueOHOH MeOenpl0 M cpeacTBaMu OOydeHUs, HEOOXOJMMBIMH ISl BBIOJHEHUS
TpeOOBaHUM K YPOBHIO OJATOTOBKH 00yYatOIINXCS.

[TepeueHb OCHOBHOTO 000PYAOBAHMUS:

- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT Y4eOHOH Mebenu Ha 25 moca0uHbIX MECT

- IOCKa KJIacCHas (MeJioBas);

- KOMIUIEKT TEMaTHYECKUX HATJISAHBIX YU4EOHBIX MOCOOMH (TaOIHIIbI, MIIAKATHI, TOPTPETHI BBIIAIOIIAXCS
YYEHBIX OMOJIOTOB U Jp.);

- Kommerotep (HOyTOYK) ¢ JTUIICH3MOHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- ObGopynoBanue g OTOOpaxkeHUs rpaduueckoi HHPOpPMAIMK U €€ KOJUIEKTUBHOIO MPOCMOTpa
(mpoexTop, 3KpaH)

- MOJIETIb CKeJIeTa YelOBeKa.

3.1. UndopmanmonHoe odecrieyeHne peaasu3amun NporpaMmmbl
3.1.1. OcHoBHas JuTEpaTypa

1. AradonoBa, M. b. buonorus. 10 xmacc (6a30Bblii U yriayOseHHBIM ypoBeHb) : yueOnuk / U. b.
Aradonosa, B. 1. CuBornazoB. — 4-e u3j., crep. — Mockasa : [Ipocsemenne, 2025. — 256 c.: uin. - ISBN 978-
5-09-100206-5. - Tekcr : smexrponsbiii. - URL: https://znanium.com/catalog/product/2089758. — Pexum
JOCTYTIA: TI0 TIOATIHCKE.

2. Aradonosa, U. b. buonorus. ba3osiit ypoBens. [IpakTukym : anexkTpoHHas ¢popma yuyeOHOTro nocodus
s CIIO / U. B. Aragonosa, B. 1. CuBoritazos. - Mocksa : [Ipocsemenune, 2025. - ISBN 978-5-09-107655-4. -
Tekcr : anextponnbiid. - URL: https://znanium.ru/catalog/product/2125335. — Pexwum gocTymna: 1Mo monmcKe.

3. buonorwus. 11 kimacc (6a30BbIii ypoBeHs) : yueOnuk / B. B. Ilaceunnk, A. A. Kamenckwuii, A. M. Pyomos
[u ap.] ; mon pen. B. B. ITaceunnka. — 5-e uza., crep. — Mocksa : Ilpocsemenue, 2024. — 272 c. : w1 —
(JImamst ~ xwm3mm). - ISBN  978-5-09-103625-1. -  Teker :  omektponsbii. -  URL:
https://znanium.com/catalog/product/2089931. — Pesxum qocTyma: mo momucKe.

4. 3axapos, B. b. buonorus: yueonux s 10-11 kiaccos o01ieo0pa3oBarenbHbIX Oprann3anuid. bazoBsiii
yposenb / B. b. 3axapos, H. U. Pomanosa, E. T. 3axaposa ; nmox pen. E. A. Kpukcynosa. - Mocksa : OOO
"Pycckoe crmoBo-yueoHuK", 2025. - 352 c. - (®I'OC. MuHoBanmonnas mkona). - ISBN 978-5-533-01425-0. -
Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/2003488. — Peskum g0cTyma: Mo MOAIMUCKE.

5. IMaceunuk, B. B. buonorus. 10 xmacc (6a3zoBbiii ypoBenb) : yueOnuk / B. B. Ilaceunuk, A. A.
Kamenckwii, A. M. Py6uos ; mox pen. B. B. [Taceunuka. - Mocksa : IIpocsemenune, 2025. - 223 c. - ISBN 978-
5-09-099558-0. - Tekcr : anexkrponnsiit. - URL: https://znanium.ru/catalog/product/1922236. — Pexum goctyna:
IO MOJIIHCKE.

6. Ilaceunnk, B. B. buonorus. 10 knacce (yriryOiaeHHBIH ypOBEHb) | YI€OHHK TS 001Ie00pa3oBaTeIbHBIX
opranmzanuii / B. B. ITaceunuk, A. A. Kamenckuii, A. M. Py6uioB ; mox pen. B. B. [laceunuxka. - 4-e usn., crep.
- Mocksa : IlpocBemenue, 2025. - 336 c. - ISBN 978-5-09-101680-2. - Texkct : snextponnsii. - URL:
https://znanium.com/catalog/product/2090594. — Pexxum octyma: mo moJImicKe.

7. CuBornazos, B. . buonorusa. 11 knacc. O6mas 6uonorust (06a30BbIil ypoBeHb) : yueOHuk / B. U.
CuBornasos, E. T. 3axaposa, 1. b. Aradonosa. - 8-e u3s., crepeorunHoe - Mocksa : [Ipocsemenue, 2024. - 208
c. - ISBN 978-5-09-099561-0. - Tekcr : anekrponnsiit. - URL: https://znanium.ru/catalog/product/1923086. —
Pexxum pocTyna: 1o nojamnucke.

8. CuBornazos, B. . buonorus. 11 xmacc. O6mas Ononorust (0a30BbIi ypoBeHb) : yueOHHK / B. W.
CuBornasos, E. T. 3axapoBa, 1. b. Aradonosa. - 10-e u3z., crep. - Mocksa : IIpocsemenue, 2025. - 208 c. -
ISBN 978-5-09-101675-8. - Tekct : snekrponnsiid. - URL: https://znanium.com/catalog/product/2090584. —
Pexxum pocTyna: 1o nojamnucke.

3.1.2. JlonoJiHUTEeIbHAS JIUTEpPaTypa
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1. Hukumogsa, E. A. buonorus. Pemenne 3aganuii MOBBIIIIEHHOTO M BEICOKOTO YPOBHS CJIOKHOCTH : Y4eOHOE
nocobue / E. A. Hukumosa, T. A. Manamubsia. - Mocksa : M3natensctBo «HTemnekt-Lentpy», 2025.
- 151 ¢ - ISBN 978-5-907339-62-0. - Tekcr : omekrtponnsei. -  URL:
https://znanium.com/catalog/product/1855752. — Pexxum noctyma: mo moamucke.

2. TepemoB, A. B. buonorus. buonornueckue cucrteMbl U mpornecchl. 10 kiacc : ydueOHOe mocobue ajis
ydammxcs oomeodpaszoBaTenbHbIX opranusanuii / A. B. Tepemos, P. A. TlerpocoBa. - Mocksa : M3ngarensckuii
Hentp BJIAHOC, 2024. - 223 c. - ISBN 978-5-907433-32-8. - Tekctr : nanektponHsid. - URL:
https://znanium.com/catalog/product/1889159. — Pexxum moctyma: mo moJImricKe.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIUILIAHBI

KoHTponb M oOIleHKa pe3yibTaTOB OCBOCHMS Y4YeOHOW AMCHUIUTUHBI «buonorusy ocymecTBiaseTcs
IIpenojaBaTesieM B IIPOLECCe IMPOBEIEHUS NPAKTUYECKUX 3aHATHN, TECTUPOBAHUSA, a TAKKE BBIIOIHECHHS
00y4aroIMMUCS MHIUBHUYJIbHBIX 33JaHUN, HCCIEJOBAHUH.

cTpoeHHe 0eJIKOB

Pe3yabTarsl DopMmbl " MeTOAbI
o0y4eHuUs KOHTPOJIA U OLICHKH
(ocBOEeHHBIE pe3yJbTaTOB 00yUeHUs
YMeHHUH,
YCBOCHHBIE
3HAHMS)
buoJsiornueckue PackpeiBaTh comepkaHME TEPMUHOB W TMOHATHM: | Tekymuii KOHTPOIbL B hopme:
CHCTEMBI, cucremMa, OHMOJOTMYECKass CHUCTEMa,  DJIEMEHTHI | - IPAaKTUYeCKUe pabOThI;
npoueccbl M HX | CUCTEMBI, CTPYKTypa OMOCHCTEMBI, CBOWCTBA JKUBBIX | -CAMOCTOSITENIbHBIE PAOOTHI;
H3y4YeHHue CUCTEM, OOMEH BEIIECTB, pa3MHOXXEHHUE, POCT, | TECTUPOBAaHUS IO  TeMaMm
pa3BUTHE, HaCJEACTBEHHOCTb, W3MEHYHUBOCTD, | JUCIUIUIMHBL
pa3IpaxuMocCTh, SHEPro3aBUCUMOCTb, YPOBHH | - YCTHBIH OIIpPOC;
opraHu3zanuu >ku3Hu (buocucrem). Xapakrepu3oBaThb | UITOroBeld ~ KOHTpOJb B
IOPUHLIMIIBI OpraHu3aluu OHWOCHCTEM: OTKPBITOCTS, | (hopme:
BBICOKas YHOPSAJI0YEHHOCTb, caMOperyJilus, | - YTeHue, Mepeckas, AUaJor,
UEPAPXUYHOCTb. [lepeuncnsatb ~ yHHUBEpCaJbHbBIE | COOOILIEHUE Ha
CBOICTBa KUBOTO: €IMHCTBO XMMHYECKOTO COCTaBa, | MpodeccHoHalbHYyIO TEMY
pa3ipaXuMOCTh, JABUKEHUE, TIOMEOCTa3, pOCT U | - mddepeHIrpOBaHHBIN
pa3BUTHE, HACJIEeICTBEHHOCTb, W3MEHYHMBOCTD, | 3a4€T
BONMIONUA  (IPUCTIOCOOJICHHE K  W3MEHSIOUMCS
ycnoBusiM). [IpuBoauTh puMepbl OUOCUCTEM PA3HOTO
YPOBHS OpraHu3allUd M CPaBHUBATh IPOSBIICHUS
CBOMCTB AKHUBOT'O Ha pa3HbIX YPOBHSIX.
Xapaktepus3oBaTh OCHOBHBIE IIPOLIECCHI,
MpoTeKarIe B OMOCHUCTEMax: OOMEH BEIIeCTB U
IIPEBpAIllCHNE  DHEPruM,  CaMOBOCIPOU3BEACHHUE,
camoperymsinusi, pasButue. CoOmroaarte mpaBuia
OepeKHOro0 OTHOUIEHHMSI K JKUBOM MpUpPOJe
XuMHn4yecKkui PackpbiBaTh conep’kaHHMe TEpPMUHOB M NOHATHI: | Tekymuit KOHTposb B hopme:
COCTaB  KJIETKH. | SJIEMEHThI-OMOTEHBI, MaKpO3JIEMEHTBHI, | - IPAaKTUYECKHE paOOTHI;
Boaa U | MUKPORJIEMEHTBI; MUHEpaIbHbIE BELIECTBA, MOJIEKYJA | -CAMOCTOSITENIbHbIE PaOOTHI;
MHHepaJbHbIe BOJIbI KaK JIUII0JIb, BOJIOPOAHBIE CBSI3U; TUAPOGUIbHBIE | TECTUPOBAHUS 1O  TeMaMm
coJIu U ruipooOHbIe BEIIEeCTBA. JACUUTLIAHBI;
Jloka3bIBaTh €AMHCTBO 3JIEMEHTHOI'O COCTAaBa KAK OJJHO | - YCTHBIN OIpOC;
U3 CBOMCTB xuBoro. Pacnpenenste xumudeckue | IToroBeiii  KOHTponb B
AJIEMEHThl 1O TpynmaM B 3aBUCHMOCTH  OT | (hopme:
KOJIMYECTBEHHOI'O IPEACTABUTEILCTBA B OpPraHM3ME; | - UTEHHE, IEpecKas, JUaJIorT,
XapaKTEepU30BaATh POJIb OTACIIBHBIX JIEMEHTOB. coo01eHne Ha
BbIBIATE  CBSI3b  MEXAY COCTaBOM, CTPOEHHUEM | MPO(PECCHOHANBHYIO TEMY
MOJIEKYJIbl ~ XMMHMYECKOTO  COEOUHEHUS U  €ero | - g depeHInpOBaHHbBIN
GYHKIUSIMU B KIIETKE 3a4eT
beaku. CocraB u | PackpeiBaTh cojepxaHue TEPMUHOB H TOHATHH: | Tekymuii KOHTpPoJb B (popme:

OenKu, TOJMMEpPbl, MOHOMEpBl, aMHMHOKHUCIIOTHI,
NEeNTUIHAS ~ CBS3b,  TOJMMENTHI, JICHATypaIusl.
XapakTepu3oBaTh OCNKM KakK KJIACC OPraHUYeCKUX
COCMHEHUH; KJIACCU(PHUIMPOBATh MX MO CTPOCHHUIO
(rnoOynsipHBIE U GUOPUILIAPHBIE OETTKN ), TEPEUUCTATh
U XapaKkTepu3oBaTh (PyHKUINUU OETKOB

- IPaKTUYEeCKHE paboOTHI;
-CaMOCTOATEIbHbIE PA0OTHI;

TECTUPOBaHUA IO  TeMam
JCHIHTIINHBI;

- YCTHBIH OIIPOC;

HToroBelii  KOHTPOJIb B

dbopme:
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- YTEHHE, TepecKas, JIHAJIor,

cooOuieHne Ha
PO ECCHOHABHYIO TEMY
- mddepeHIpOBaHHBIN
3a4yer
YriaeBoabl. PackppiBaTh comepkaHME TEPMUHOB W TMOHATHM: | Tekymuit KOHTPOb B hopme:
JInnuabt YTJIEBOJIBI, MOHOCaXapuabl, JMCaxapubl, | - MPaKTHYECKUe paboThl;
noJicaxapujbl, TIJIIOK03a, pubo3a, Oe30KcHprbo3a, | -CaMOCTOSITENbHBIE Pa0OTHI;
caxapo3a, JIaKT03a, MaJIbT03a, LIeJUII0JI03a (KJIeTYaTKa), | TECTUPOBaHUS 10  TeMaMm
KpaxMaJl, TJTUKOTeH; JTUMUIbl, TPUTIIULEPUIbI (KUPBI, | AUCIUIUIMHBL
Mmacina), ¢hochoaunuabl, CTepOrIbl. XapaKTepu30BaTh | - YCTHBINA OMpOC;
YIIEBOJAbI, JIMNMJBI KaK KJacCc opraHudeckux | ITOroeplii  KOHTpOIb B
coenunenuil. Knaccuduuuponats yrieBoasl v TUIUAL | (hopme:
[0 CTPOCHHUIO; MEePeUUCiIATh (YHKIHMU YTJIEBOJOB U | - YTEHHE, MEpecKas, IUalIor,
JUIUOB. cool1eHue Ha
Cxemaruuecku HU300pakaTh CTPOEHHE MOJIEKYIN | MPO(ECCHOHAIBHYIO TEMY
YIJIEBOJOB, JIUIIUJIOB - g depeHInpOBaHHbBIN
3ayeT
Hcrtopus u | [lepeuncnsaTe U xapakTepu30BaTh OCHOBHbIE METOAb! | TeKylIHii KOHTPOJb B opMe:
MeTO/bl M3YYeHHUs | U3YyUEHUS  KIICTKHU: (IpUTOTOBJIEHHE  CPE30B, | - MPAKTUYECKUE PAOOTHI;
KJIETKH. OKpallluBaHue, MHUKPOCKOIIMPOBAHUE, | -CAMOCTOSITEIIbHBIE PaOOTHI;
Kuerounas neHTpudyrupoBanme, KyJIbTUBUPOBAHHWE KIETOK U | TECTUPOBaHUS 1O  TeMaMm
Teopusi. Kuerka | Tkaneit) JUCUHATUIUHEL,
KaK LeJIOCTHAS - YCTHBIH OIpOC;
JKUBasl cUCTEeMa Urtoroserit KOHTPOJb B
dbopwme:
- YTEHHue, Mepeckas, AUaJor,
coo01eHne Ha
npodeccCuoHaNbHYIO TEMY
- ¢ depeHInpOBaHHbBIN

3a4CT

OOMeH BelIecTB.
IlnacTnyeckuii
o0MeH.
doTocHHTE3.
XeMocHHTE3

PackpbIBaTh cojiepikaHUue TEPMUHOB U OHATHUIL: 0OMEH
BEIIECTB U IMPEBpALEHUE HHEPruu (MeTadoyIn3M),
ACCUMMWJISILINSA, TUTACTHUYECKHM 0OMEH, JUCCUMMIIALUS,

SHEpreTuuecknit  obmen, ¢otocunres, (HoTonus,
docdopunupoBanue, MEPEHOCUHK MPOTOHOB,
XEMOCHHTE3.

OnwuceiBaTh (POTOCUHTE3, MPOLECCHI, MPOTEKAIOIINE B
CBETOBOU M TEMHOBOM (a3ze.

BBISBIATE NPUYMHHO-CIEJCTBEHHBIE CBSI3H MEXIY
MOTJIOUICHUEM COJHEYHOH SHEpruM XJIOpopuILIOM U
cuHTe30M Mosiekyl ATO.

CpaBHUBaTh  UCXOAHBIE  BEIIECTBA, KOHEYHBIE
MPOAYKTHI U yCJIOBUS MPOTEKAHUS PEAKIU CBETOBOM
U TeMHOBOM (a3pl ¢orocunte3a. CpaBHUBATH
¢dorocunTe3 u xemocuHrte3. OIleHHBaTh 3HAYCHHE
¢doTOoCHHTE3a M XeMOCHHTE3a JIJIsl )KU3HU Ha 3emIie

Texyuuii KOHTPoOJIb B opme:
- IpaKTU4YeCcKue padboThl;
-CaMOCTOSTENbHbIE PadOTHI;

TECTHPOBAaHUS TI0  TeMam
JUCLUIUIMHBI,

- YCTHBIH OIIpOC;

WToroselii  KOHTPOJb B
dbopwme:

- 4YTeHHe, Mepeckas, JHajor,
coo01eHne Ha
npoeCCHOHATIBHYIO TEMY

- g hepeHIInPOBAHHBIT

3a4€T

BuocunTes 0eka

P ACKPbIBATh COACPIKAHUC TCPMHUHOB U MOHSATHHN: I'CH,

Texyuuii KOHTPOIb B popme:

T€HETUYECKHUI KO/I, MATPUYHbBIN CUHTE3, | - MPAaKTHUYECKUE padOTHI;
TPAHCKPUIILIMSA, TPAHCIALHUS, KOJOH, aHTUKOJIOH, -CaMOCTOSATEIbHBIE PAOOTHI;
pubocoMa, TIEHTpaJbHAs JIOTMa, MOJEKYJSpHAs | TECTUPOBAHUS 1O  TEMaM
Ouomorusi. JUACLUIUINHBI;

Onpenensarsb CBONCTBA T€HETUYECKOTO KOJIa | - YCTHBIN OIpOC;
(TPUIUIETHOCTh, OJHO3HAYHOCTH, BBIPOKICHHOCTH, | UITOTOBBIE ~ KOHTPOJL B
YHHUBEPCATBHOCTb, HENEePEeKPhIBAEMOCTh, | (opme:
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HenpepbrIBHOCTH). ONHCHIBaTh dTambl  peanu3aluu
HacJeICTBEHHON nH(popMmanuu B kietke. CpaBHUBATh
peaknuu MaTpudHOro cunre3a monekyn PHK u Genka
B KJIETKE

- YTeHHe, TepecKas, IUajor,
cooOuieHne Ha
PO ECCHOHABHYIO TEMY

- mddepeHIpOBaHHBIN
3a4yer

Ku3HeHHBIN UK
KJeTku. Jlejienne
KJIeTKH. MuTo3

KiteTouHbli LMK, WU )KU3HEHHBIN [TUKJT KJIETKH.
PackpeiBaTh coxepaHu€ TEPMUHOB W IOHATHIL:
KJIETOYHBIH  IHKJI, HHTepdaza,  peayrIuKanus,
XpoOMOCOMa, KAapUOTHII, TaIllJIOUTHBIA, AUILTIOUTHBIH
XPOMOCOMHBIN HA0OP, XPOMATH/IbI; MHUTO3 €r0 CTa/IUU:
npodasa, meradasa, anadasa, Teraodasa.

OnuchIBaTh JKU3HEHHBIN ITUKIT KJIETKH; IEPEUUCIATh U
XapaKTepu30BaTh MEPUOJbl  KJIETOYHOTO  IIMKIIA,
CpaBHUBATh UX MEXJy COOOii.

OnuceiBaTh  CTPOEHHUE  XPOMOCOM,  KapHOTHUIIOB
OpPTaHW3MOB, CpPaBHHUBATh XPOMOCOMHBIC HaOOPHI
kJeTok. CpaBHUBATh CTaJAUU MUTO3A.

Paznuuare Ha MUKpompenaparax W pUCyHKax CTaauu
MuTO03a. PackpbIBaTh OMOJIOTMYECKUN CMBICT MUTO32

Tekyuuii KOHTpOJIb B hopme:
- IPaKTUYECKHE PadOTHI;
-CaMOCTOATEIbHbIE PA0OTHI;

TECTUPOBAaHUS IO  TeMaM
JUCITUTLIAHBI,

- YCTHBIH OIpOC;

Hrtoroseii KOHTPOJb B
dbopme:

- YTEHHE, TepecKas, JHAJor,
coo01IeHE Ha
po(heCcCHOHATLHYIO TEMY

- mudepeHInpoBaHHbII

3a4€CT

DopmbI PackpeiBath copepxkaHue TEPMUHOB M MOHATUH: | Tekymui KOHTposb B (hopme:
Pa3MHOXKeHUA pa3MHOXEHHE, KJIOH, TIOJIOBBIE KIETKH (TaMeThl), | - IPAKTHYECKHE PadoTHI;
OPraHu3MoB ARLEKIIEeTKA, CIEPMaTO30U, 3UT0Ta, JIeJIeHUE HAJBOE, | -CaMOCTOATENIbHbIE Pa0OTHI;
[IOYKOBAaHUE, CHOpYJISALUS, ¢parMeHTanMsl, | TECTUPOBAHUS 1O  TEMaM
BEreTaTUBHOE PA3MHOKEHUE, CEMEHHOE Pa3MHOKEHUE, | AUCLUILINHBL
ONBbUICHUE, JBOMHOE OIUIOJOTBOPEHHE, IIOJOBBIE | - YCTHBIM OINPOC;
JKele3bl, CEMEHHHUKH, SIUYHUKH, OIUIOAOTBOpeHHEe | ITOroBelii ~ KOHTpOIb B
(Hapy>xHoOe, BHYTpEHHEE). XapaktepuzoBath | hopme:
0COOEHHOCTH W 3HAa4YeHHe OEeCTOoJIOro M IOJIOBOTO | - YTEHHE, MEepecKas, IUalIor,
CHOCO0O0B Pa3MHOKEHHUS. cooO1uieHne Ha
Boiaenars Bubl 0€CHONOro pa3MHOKEHHUSI; BBIBISATE | IPO(PECCHOHAIBHYIO TEMY
B3aUMOCBSI3M  MEXIy ¢opMaMH M CrocobamH | - nuddepeHIpOBaHHBIN
Pa3MHOXXEHHUSI, U X OMOJIOTMYECKUM 3HAUEHUEM. 3a4er
Bnagers npuéMamMum BEreTaTMBHOIO Pa3MHOXKCHHS
KYJbTYPHBIX PACTEHUH (Ha MpUMEpe KOMHATHBIX ).
XapakTepu3oBaTh IIOJIOBBIE KIIETKH: SWIEKIIETKH,
CIEPMAaTO30M/Ibl; BBISABIATH OCOOCHHOCTH
UX CTPOEHUs
Meiio3 PackpbIBaTh conep’kaHHMe TEpPMUHOB M TOHATHI: | Tekymuit KOHTposb B hopme:

MeHo3, KOHBIOTAIUS XpOMOCOM,
(KpOCCHHTOBEP) XpOMOCOM, T'aMETHI.
XapakTepu3oBaTb Mei03 Kak crnoco0 KJIETOYHOIo
JIeJICHUS; OIUCBHIBAThL MEHO3 110 CTaAWsIM; CPaBHUBATH
CTaJuyu MeNno03a U MUTO3A.

Pa3nuuare Ha pUCyHKax CTaguu MeH03a; pacKpbIBaTh
Ouosornyeckoe 3HaueHHe Meio3a

MEPEKPECT

- IpaKTU4YeCcKue padboThl;
-CaMOCTOSTENbHbIE PadOTHI;

TECTUPOBAaHUA IO  TeMam
JUCLHUILIHBI,

- YCTHBIH OIIPOC;

HToroBelii  KOHTPOJIb B

dopme:

- YTCHHUE, TepecKas, TUajor,
cooOrieHne Ha
PO ECCHOHABHYIO TEMY

- mddepeHInpOBaHHBIN
3a4eT

Oo0pa3oBanue u
pa3BuTHE
IMOJIOBBIX KJICTOK.
OnuonorBopenne

PackpbelBaTh colepKaHUE TEPMHUHOB U IIOHATHM:
raMeTOreHes3, ClIEpMaTOreHes3, OOreHE3, CIEPMATO30M I,
aKpocoma, AWILIEKIIETKA, MIOJIAPHBIE TeNbIIA.
XapakTepu30BaTh OCOOEHHOCTHM TaMeTOreHe3a Yy

Texkymuit KOHTpoIIb B hopme:
- IPaKTUYECKHE PaboTHI;
-CaMOCTOATEIbHbIE PA0OTHI;
TECTHUPOBAaHUS 1O  TeMaMm
JVCLIUIIIVHEL,
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’KMUBOTHBIX U €T0 CTAJUH; MOJIOBbIE KJIETKH KHUBOTHBIX
" OIIMCBIBATH MPOLCCC X PA3BUTHA.

CpaBHUBaTh crnepMaToOreHe3 W ooreHe3. OnuchIBaTh
OIIOIOTBOPEHHUE, Ouonornueckoe 3HA4YEHUE
OILIOIOTBOPEHUS

- YCTHBIN OIpOC;

WToroselii  KOHTPOJb B
dbopme:

- YTeHHe, Mepeckas, JHajor,
coo01IeHE Ha
poeCCHOHATILHYIO TEMY

- muddepeHInpoBaHHbII
3a4yer

I'eneTtuka - Hayka
0
HACJIe/ICTBEHHOCTH

PackpeiBath cojep:kaHue TEPMHHOB M MOHSTUMN: T'EH,
TEHOM, TEHOTHII, ()EHOTHUII, XPOMOCOMEI, aJICITHHBIC
TeHBI (anmnenn), TOMO3UTO0TA, reTepo3uroTa,

Tekyuuii KOHTpOJIb B hopme:
- IPaKTUYECKHE PadOTHI;
-CaMOCTOATEIbHbIE PA0OTHI;

U U3MEHYHMBOCTH JOMMHAHTHBIN NpU3HaK (T€H), pELIECCUBHBIN NPU3HAK | TECTUPOBAHUS IO  TEMaM
(reH), uncTas TMHUS, THOPH]I. JIMCLHIUIHHEL
[lepeuncnary U XapakTepu30BaTb METOJIbl F€HETHKU: | - YCTHBIN ONpOC;
TUOPUA0IOTHUECKUIA, LUTOr€HETHYECKUH, | UTOroBolli ~ KOHTpOJIb B
MOJIEKYJISIPHO-T€HETUUECKHUIA; JIOMMHAHTHBIE u | popme:
pPELECCUBHbBIE TPU3HAKU PACTEHUN U dKUBOTHBIX. - YTEHHUE, Mepeckas, AUaJor,
[Tonb30BaTbCs TEHETUYECKOW TEPMUHOJIOTMEH U | COOOIEeHne Ha
CUMBOJIMKOW JUIsi 3alMCH TEHOTUIIMYECKUX CXEM | MpodeccuoHalbHyI0 TEMY
CKpEIMBAHUS - mddepeHIpOBaHHBIN
3auer
3akoHomepHocTu | PackpbiBaTh cojep)kaHuE TEPMUHOB U TOHATUHN: | Tekymuii KOHTPOJb B opme:
HacCJIe/I0BAHUA MOHOTMOpPUIHOE  CKpeIIMBaHUE, (EHOTHUIIMYECKHE | - IPAKTUIECKHUE paOOTHI;
NPU3HAKOB. TpyNIbl, THOPUAOIOTHYECKUI METOM, YUCThIe JTMHHUH, | -CAMOCTOSITENIbHBIE paOOTHI;
Monorudpuanoe JOMUHHUPOBaHME  TE€HOB  (IIOJIHOE,  HEIOJIHOE), | TECTUPOBAHUS IO  TeMaM
CKpelIMBaHue pacIlenIeHle B IOTOMCTBE. JUCLUIIINHBI,
OnuceiBaTh MeETOAMKY mpoBeneHuss ['. MeHaeneMm | - yCTHBIN Onpoc;
ONBITOB II0 W3YYEHUIO HACIEAOBAHMSA OXHOM mapsl | iToroserit KOHTPOJb B
MIPU3HAKOB Y rOpOXa MOCEBHOIO. dbopme:
PackpeiBaTh conepikaHue 3aKOHOB €IMHOOOpas3us | - YTEHHE, Nepeckas, JUallorT,
ruOpuJIOB  HEpBOTO  MOKOJEHHS M 3aKOHa | COOOIIeHue Ha
pacuieryieHusi. OObSICHATh TMIIOTE3Y YUCTOTHI raMeT. | MPOPECCHOHATBHYIO TEMY
3anuchiBaTh CXE€Mbl MOHOTMOPHUIHOTO CKpEIIMBaHUS, | - g depeHIpOBaHHBIN
OOBSACHATh €ro LUTOJIOTUYECKHME OCHOBBI M pELIATh | 3a4eT
TEHETUUYECKHE 3a]1a4n Ha MOHOTUOPHUIHOE
CKpeIlMBaHHe
JAurudpuaHoe PackpeiBaTh comepxkaHue TEPMUHOB H TOHSATHIL: | Tekyuuit KOHTPOJb B (hopme:
CKpelBaHue. JUTUOpUIHOE CKpEILNBAHUE, aHaAJIM3UpYIOIIEe | - MPaKTHUECKUue paboThl;
3akon ckpemuBanue. OnucbiBaTh onbIThl I'. MeHnens 1mo | -camMocCTosSITeNbHbIE pabOThI;
HEe3aBHCHMOI0 W3YYECHHUIO HACIENOBaHUS [JBYyX IIap MPU3HAKOB Yy | TECTUPOBaHMS IO  TeMaMm
HacJIe/I0BAHUA ropoxa IOCEBHOT0. PackpblBaTh co/iep)KaHHE 3aKOHA | TUCLUILIMHBI,
NPU3HAKOB HE3aBHCHMOTI'0 HACJIEI0BaHUs NIPU3HAKOB. [I[pUMEHSATE | - YCTHBIN ONpoC;
MaTeMaTUYECKUd pacuyeT ¢ ToMomIbl MeTtoja | MToroBelii  KOHTpOdb B
MEPEMHOKEHUSI BEPOATHOCTEM M 3alUCh ¢ MOMOIIbIO | (hopme:
(eHOTUITHYECKIX panuKanoB pacIleIUIeHHsl | - YTeHHE, MepecKas, AMAJIOT,
MPU3HAKOB Y MOTOMKOB MO (DEHOTHUIY U T€HOTHITY. cool1eHne Ha
3anuchiBaTh CXEMbl JAUTHOPHIHOTO CKpEIIMBaHUS, | MPO(HECCHOHAIBHYIO TEMY
OOBSACHATh €ro LUTOJIOTUYECKHE OCHOBBI M pElaTh | - g depeHInPOBaHHbBIN
TeHEeTHYECKHUE 33/1a4M Ha TUTHOPUIHOE CKpEIIMBaHUE | 3a4eT
I'eneruka  moaa. | PackpeiBaTh cojepkaHuE TEPMUHOB U TOHATUMN: | TeKyIuii KOHTPOJIb B opme:
HacuaenoBanue XpOMOCOMHBIH  Habop, ayTOCOMBI, MIOJIOBBIE | - MPAaKTHUYECKHUE PabOThI;
NPHU3HAKOB, XpPOMOCOMBI, TOMOTAaMETHBIH IMOJ, T'€TePOraMeTHBI | -CaMOCTOATENbHbIE Pa0OTHI;
CLerNnJIeHHbIX ¢ | IIOJI, CLIETIJIEHHOE C TMOJIOM HaclIeJOBaHHE MMPU3HAKOB. | TECTUPOBAaHUS IO  TeMaM
10JIOM OOBACHATH LIUTOJOTHUYECKHE OCHOBBI XPOMOCOMHOTO | TUCIMILIHHBI,

MEXaHu3Ma OnmpecacICHUA mojla 'y  pPasiim4HbIX

- YCTHBIH OIpOC;
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OpraHU3MOB. CpaBHuBaTh 3aKOHOMEpPHOCTH | UTOrOBBII ~ KOHTPOJIb B
HACJICIOBaHUs  TPU3HAKOB, CLEIUIEHHBIX H  He | opme:
CLEIUICHHBIX C MOJOM. PemaTre reHeTudyeckue 3ajadu | - 4YTE€HUE, Mepeckas, AUaJIor,
Ha HaclleJI0BAaHUE CLIETUIEHHBIX C M0JI0M ITPU3HAKOB cooOuieHne Ha
pohecCHOHANBHYIO TEMY
- mddepeHIrpOBaHHBII
3a4er
I'eneruka PackppiBaTh comepkaHME TEPMUHOB W MOHATHM: | Tekymuii KOHTPOIbL B hopme:
YyeJIOBEKa KapUOTUIl 4YEJIOBEKAa, LUTOTEHETHYECKHI METOll, | - MPaKTUYECKue paboThI;
TEHEAIOTUYECKHUI METO/, POJIOCIIOBHBIE, | -CAMOCTOATENIbHbIE Pa0OTHI;
OJIM3HELOBBIM METOJ, HACIEACTBEHHbIE OOJE3HU: | TECTUPOBAHUS 1O  TeMaMm
(MOHOTEHHBIE, c HACJIEICTBEHHOM | IMCLUIUIMHBI;
MPEIPACIIONOKEHHOCTBI0, XPOMOCOMHBIE), MEIUKO- | - YCTHBIN OMpoc;
TEHETUYECKOE KOHCYJIbTUPOBAHUE. Hrtoroseii KOHTPOJb B
[lepeuucnarb OCOOEHHOCTHM U3Y4YEHHUS TEHETHKH | (hopme:
4eJI0OBEKa; IPUBOAUTH IPUMEPbl HACJIEJICTBEHHBIX | - YTEHHE, IEpecKas, JUallorT,
Oojie3Hel 4enoBeKa, XapaKTepu30BaTh METOJbl HX | COOOIIEHUE Ha
npo(UIaKTUKK; OOOCHOBBIBATh 3HAUYEHHUE MEIUKO- | IPO(ECCHOHATBHYIO TEMY
TE€HETUYECKOI 0 - g depeHInPOBaHHbBIN
KOHCYJIbTUPOBaHHUSI. 3a4er
BhISBISATE U cpaBHUBATH MEXKAY COOOW TOMUHAHTHBIE
U PELIECCUBHBIE TPU3HAKU YEJIOBEKA.
CocTaBiATh M aHAJTM3UPOBATH POAOCIOBHBIC YEJIOBEKA.
Cesekuus PackpeiBath copepxkaHue TEPMUHOB M MOHATUH: | Tekymui KOHTPOJb B (hopme:
OPraHu3MoB, CeJIeKIUsI, COPT, MOPOAA, ITAMM, JJOMECTUKALNSA, WK | - IPAKTUIECKHUE paOOTHI;
OCHOBBI 0JIOMaIllHUBaHUE, LEHTPBI MHOTo00pa3usi | | -CaMOCTOSATENbHBIE PadOTHI;
OMOTEeXHOJIOTHH MIPOUCXOKICHHS KYJIbTYPHBIX PACTEHUI U )KUBOTHBIX, | TECCTUPOBAHHUS [0  TeMaM
ruOpHIU3aIsl, NCKYCCTBEHHBIN 0TOOP. JUCLUIIINHBI,
Ha3piBaTh M CpaBHUBAaTh OCHOBHBIE 3Tallbl PAa3BUTHUS | - YCTHBIN ONPOC;
CEJIEKIUH. WToroBelii  KOHTPOJIb B
Uznarate yuenune H. . BaBumoBa o uentpax | hopme:
MIPOUCXOXKACHUS KYJIbTYPHBIX PAcTeHM; pa3iuyaTh | - YTEHHE, Nepeckas, JUallorT,
LHEHTppl Ha  KapTe  MHpa, CBs3bIBaTh  UX | COOOIEHUE Ha
MECTOIOJIO)KEHHE € O4YaraMd  BO3HUKHOBEHHS | IPO(ECCHOHATIBHYIO TEMY
JPEBHENIINX LIMBUIU3ALUN. - g depeHIpOBaHHBIN
CpaBHUBaTh cOpTa KYJbTYpPHBIX PAcTEHUN, MOPOABI | 3a4eT
JOMAIIHUX JKUBOTHBIX M HX JHUKUX IPEIKOB.
OueHuBaTh  pojib  CeNeKUMH B  OOecrneyeHuu
POI0BOJILCTBEHHOM 0€30MaCHOCTH YeJIOBEYEeCTBA
IBOJIOLHOHHASA PackpbiBaTh conep’kaHHMe TEPMUHOB M TOHATHI: | Tekymuit KOHTposb B hopme:
OomnoJsiorus ABOJIIOLIMS, TepexoaHble (OpMbI, (QUIOTEHETUYECKUE | - MPAKTUYECKUE paboThI;

pSAABI,  BUABI-DHIEMUKH,  BUABI-PETUKTHI,  3aKOH
3apOJIBIIIEBOTO CXOJCTBA, OMOTCHETUYECKUH 3aKOH,
TOMOJIOTHYHBIC " aQHAJIOTUYHBIC OpTaHHI,
pYJIUMEHTApHBIE OpTaHbl, aTABU3MBI.

[TepegucnsTsb OCHOBHBIC JTarbl pa3BHUTHS
HBOJTFOIIMOHHON TEOPUH. XapakTepus3oBarhb
CBUJICTEIILCTBA  DBOJIOIMHU:  MAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue, IMOPHUOIIOTUYECKHE,
CPaBHHUTEIHLHO-aHATOMHUYECKHE, MOJICKYJISIPHO-
OMOXMMHUYECKHE.

[TpuBOIUTE IPUMEPHI TEPEXOTHBIX (OPM OPraHU3MOB,
(bUIOTEeHETUYECKUX PSIOB.

[TpuBOIUTE GOPMYIMPOBKH 3aKOHOB

-CaMOCTOATCIIBHBIC pa6OTBI;

TECTUPOBAaHUS 1O  TeMaMm
JVICTIMTLTHHEI,

- YCTHBIH OIIPOC;

Urtoroserit KOHTpPOJb B
dopme:

- YTeHHe, Tepeckas, IHajor,
cooO1ieHne Ha
PO ECCHOHABHYIO TEMY

- mddepeHIpOBaHHBIN
3ayer

21




Bo3aukHoBenune mu

PackpeiBath copepkaHWE€ TEPMUHOB U TOHSITHM:

Tekyuuii KOHTpOJIb B popme:

pa3BuTHEe KU3HHU | KPEallMOHW3M, aOHMOTeHe3, BHUTAIW3M, IAHCIEPMHUS, | - TPAKTHYECKHE PaOOTHI;

Ha 3eMue O0momom3, KoalepBarbl, MPOOUOHTHI, CHUMOHOTEHE3. | -CAMOCTOATEIbHbBIE Pa0OTHI;
XapakTtepus3oBaTh METOAbl M3YYEHHUS HCTOPHUYECKOTO | TECTUPOBAHUSL 1O  TeMaMm
npouuioro 3emiu. IlepedncisiTb OCHOBHBIE OTambl | AUCHUILIUHBL
XUMHUYECKON U OMOJIOTHUYECKOM IBOTFOIIH. - YCTHBIH OIpPOC;

W3narate  copepxaHue  runore3 W Teopui | UITOroBpiii  KOHTpOJIb B
BO3HMKHOBEHHUSI JKM3HU Ha 3emuie (KpeanuoHusMma, | popme:

CaMOIIPOU3BOJILHOTO  3apOXkJIEHUs (CIOHTAaHHOIO), | - YTEHHE, Iepeckas, JUalorT,
na"criepmur, runore3sl PHK-mupa). OmnwuceiBaTh | cooOmieHue Ha
skcnepuMmerTsl C. Mmmiepa u I'. FOpu no monydeHuto | mpoeCCHOHAIBHYIO TEMY
OpraHMYECKHUX BEIECTB M3 HEOPraHUYECKUX IYyTEM | - g hepeHIIUPOBAHHBIN
a0MOTeHHOT0 CUHTE3a 3a4yeT

Opranuszmbi u | PackpbiBath conep)kaHHE€ TEPMUHOB W TOHATHH: | Tekymuii KOHTpoJb B popme:

OKpY:Kamolas 9KOJIOTHSI, TIOJEBble HAOIIOACHUS, OSKCIEPUMEHTHI, | - MPAKTUYECKUE paboThI;

cpena MOHHUTOPHHT OKPY’KAaloIIed Cpenbl, MOJEINPOBAHUE, | -CAMOCTOSTENIbHBIE PaOOTHI;
9KOJIOTMYECKOe MUPOBO33PEHUE. TECTUPOBAaHUS IO  TeMaM
[Tepeuuncnarp 3a1a4u 3KOJIOTUH, €€ pa3/ieibl U CBA3U C | AUCLMILIUHBL
IpYyrMMH  HayKamMH. XapakTepu3oBaTb  METObI | - YCTHBIN OMpoc;
HKOJIOTUYECKUX UCCIIETOBAHUN WToroeelii  KOHTPOJIb B

dbopme:

- YTEHHE, MepecKas, AUAJIOr,
coo01IeHnE Ha
PO ECCUOHAIBHYIO TEMY

- muddepeHInpoBaHHbII
3a4yeT

CoobuecTBa u | PackpeiBaTh conepkaHue TEpPMHUHOB U TOHATUMN: | Tekymuii KOHTPOJb B popme:

IKOJIOTHYeCKHe OMOIICHO3,  DKOCHUCTEMa,  OHOTEeOIEHO3,  BUMABI- | - IPAKTUYECKHUE PaOOTHI;

CHCTEMBI JIOMHHAHTBI, SKOJIOTHYECKas HUIIA. -CaMOCTOATEIbHbIC PAOOTHI;
XapaktepuzoBaTh OHOIEHO3 (COOOIIECTBO), €ro | TECTUPOBAHUS IO  TEeMaMm
BUJIOBYIO, TPOCTPAHCTBEHHYI0O M  TPO(MUUYECKYIO | AUCIMILTUHBL
CTPYKTYPBHI. - YCTHBIN OIPOC;

OOBsICHATH pONb  KOMIIOHEHTOB  OwuolleHo3a B | ITOrOBBIA ~ KOHTpOJb B

MOJJIEP)KAaHUU €r0 CTPYKTYphl M CYIIECTBOBAHMS Ha
ONpeIeICHHON TEPPUTOPHHU. OOBACHATD
OMOJOTUYECKUM CMBICI SIPYCHOCTH U JIMCTOBOM
Mo3aukH. CpaBHMBAaTh KOMIIOHEHTHI OMOIIEHO30B, UX
BUJIOBYIO, IPOCTPAHCTBEHHYI0 M  TpO(UUYECKYIO
CTPYKTYPBI, CBSI3U MEX]ly OpPraHU3MaMHU

dbopwme:

- YTeHHWe, TepecKas, TUajor,
coo01eHne Ha
npoeCCHOHATIBHYIO TEMY

- ¢ depeHInpOBaHHbBIN
3a4eT
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