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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOI'PAMMBI YYEBHOI'O MNPEIMETA
I1/1.02 BuoJorus

1.1. O6saacTh NnpuMeHeHusi pado4eil MPOrpaMMbl Y4e0OHOI0 npeaMera

Pabouas mporpamma  ywyeOHoro mpenmera  [I/1.02  bBuonorus  sBiseTcss  4acThbiO
0011e00pa3oBaTeIbHOTO0  [UKJIA  00pa3oBaTeIbHOW MTPOrpaMMbl  CpeAHEro  Npo(ecCHOHATBLHOTO
oOpa3oBaHMsl — TPOrpaMMbl TOJITOTOBKM CIEIUATHCTOB cpeaHero 3BeHa (mamee - [IIICC3) mo
CIEIUATBLHOCTH CpeHero npodeccuoHaibHoro oopazoanus 21.02.19 3emieycTpoicTBo.

1.2. MecTo yueOHOIro nmpeaMeTa B CTPYKType 00pa30BaTeIbHOM MPOrpaMMbl

B cootBerctBHM ¢ DenepalbHBIM TOCYIAPCTBEHHBIM 00pa30BATEIBHBIM CTAaHAAPTOM CPEIHETO
oOmiero obpazoBanusi yuyeOHbIN npeaMer «buonorus» BXOAUT B IpeaMeTHYI0 obOnacTh «EcTtecTBeHHO-
Hay4YHBIE TPEIMETBD» M SBISETCS 00s3aTeNbHBIM Uit u3ydeHus. ConaepikaHue ydyeOHOro mpeamera
«buonorusy, npeacraBiaeHHoe B padoueii nporpamme, coorBeTctByeT @I'OC COO, ¢ yueTom npuMepHO
OCHOBHOW 00pa3oBaTeNbHON TporpaMMe cpeaHero oOmiero o6Opa3zoBaHus. YYeOHBIM IUTAHOM II0
cnermanbHOCTH 21.02.19 3emieycTpoiicTBO Ha u3ydeHne buonornn Ha mpodUILHOM YPOBHE OTBOIUTCS
108 yacos.

1.3. Ilnanupyembie pe3yJbTaThl OCBOEHHUS Y4€OHOI0 MpeaMeTa

1.3.1. JIn4yHOCTHBIE Pe3yaIbTATHI

B cTpykType TUYHOCTHBIX PE3yIbTATOB OCBOEHUS MpenMera « bruosiorusy BbIACIECHBI CIEAYIONINE
COCTaBJISIIOLIME: OCO3HAHUE OOYYaAIOUIUMUCS POCCUHCKOMN Ipa)KAAaHCKOW HIEHTUYHOCTH - TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTETFHOCTH U CAMOOTIPECIICHUIO, HaJTMYMe MOTUBAIIUN K O0yUEHUIO OMOJIOTHH,
LIeJICHANIPABICHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHM JIMYHOCTM HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH U
HCTOPUYECKHUX TPATUIMNA pa3BUTHS OMOJIOIMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh O0YYaIOIIMXCS
PYKOBOJICTBOBAThCSL B CBOEH JEATEIBHOCTH LIEHHOCTHOCMBICIOBBIMHM YCTAHOBKAMU, IPUCYILIUMU CHCTEME
OMOJIOTHYECKOTO 00pa30BaHMs, HATMYUE IKOJOTHUECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBHUTH LIEIH H
CTPOUTD KU3HECHHBIEC IIJIAHBI.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHS MpenMeTa « BHONorusy HOCTUTAIOTCS B €AMHCTBE yUeOHOU U
BOCITUTATEIbHOU JI€ATEIbHOCTU B COOTBETCTBUHU C TPAAMIIMOHHBIMU POCCHUICKUMH COLUOKYJIbTYPHBIMH,
HMCTOPUYECKUMHU U TYXOBHOHPABCTBCHHBIMH [IEHHOCTSIMU, TPUHITHIMU B OOIIIECTBE MPABUIIAMHA U HOPMAMH
MOBEJICHHUSA U CIIOCOOCTBYIOT MpOIlECCaM CaMOINO3HAHMSI, CAMOBOCIHMTAHUS U CaMOPAa3BUTHS, PAa3BUTHS
BHYTPEHHEH MO3UILIUH JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY U MPABOIOPSIIKY, YETIOBEKY TpyaAa U
CTapuieMy MOKOJEHHUIO, B3aUMHOTO YBa)KCHHsI, OEpexKHOr0 OTHONICHHS K KYJIbTYPHOMY HAaCJIEIUI0 U
TpaauLKsIM MHOTOHAIMOHAIIBHOTO Hapoaa Pocculickoit @enepannu, Npupoae U OKPYKaroIIen cpeie.

JIn4HOCTHBIE pe3ynbTaThl OCBOGHMS YydeOHOro mpenMera «bHonOrus» HOMKHBI OTpa)KaTh
TOTOBHOCTh U CIIOCOOHOCTH 00yUaIONINXCS PYKOBOJCTBOBATHCS C(DOPMHUPOBAHHON BHYTPEHHEH TO3UIIHECH
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHEHTAlM{, TO3UTUBHBIX  BHYTPEHHHX  YOEKICHUI,
COOTBETCTBYIOLIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUIICKOTO O0INECTBA, paCIIMPEHNE KUZHEHHOTO OTIBITa
1 OTIbITA JAESATEIBHOCTH B MPOLIECCE PEATU3ALMH OCHOBHBIX HAIlPaBJICHUN BOCIUTATEIbHOU A€ATEIbHOCTH,
B TOM YHCJIE B YaCTH:

1) IPaKIAHCKOr0 BOCIUTAHUS:

- c(hopMHPOBAaHHOCTH TPAKIAHCKON MO3UIUHN 00YYarOIIErocsi Kak akKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCUICKOro 00IeCTBa;

- OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX MIPaB U 0053aHHOCTEH, YBaXXCHHUE 3aKOHA U TIPABOTIOPSIKA;

- TOTOBHOCTb K COBMECTHOW TBOPUYECKOW JAEATEIBHOCTU IPH CO3JaHUM Y4YEOHBIX IMPOEKTOB,
peleHnH yu4eOHBIX U MO3HABATEIBHBIX 33/a4, BHIIOJHEHUH OMOJIOTHUECKUX HKCIIEPUMEHTOB;

- CIOCOOHOCTh ONpEAENATh COOCTBEHHYIO NMO3MLUIO 10 OTHOIIEHUIO K SBJICHHUAM COBPEMEHHOU
JKM3HHU U OOBACHATH €6;

- YMEHHME YYMTBIBaTh B CBOUX JAEUCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOI'O B3aUMOJEHCTBHSA
JIO/IEH C pa3HBIMH YOEKACHUSMH, KyJIbTYPHBIMHU LIEHHOCTSIMHU U COLUAIBHBIM TIOJIOKECHUEM;

- TOTOBHOCTb K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOT'O BHIMOJIIHEHUS! y4eOHBIX, TI03HABATEIbHbBIX
U HCCIEJOBATENbCKUX 3a]ad, YBOKUTEJIBHOTO OTHOLICHHS K MHEHHUIO ONIMOHEHTOB INPH OOCYXICHUHU
CIIOPHBIX BONPOCOB OHMOJIOTMYECKOTO COACPKAHHUS;

- TOTOBHOCTb K T'YMaHHUTAapHOU U BOJIOHTEPCKOU EATEIIbHOCTH;
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2) NATPHOTHYECKOT0 BOCIUTAHUSA:

- c(OPMHPOBAHHOCTh POCCHMCKON TPaXKTAHCKOW HIACHTUYHOCTH, MATPUOTH3MA, YBAXKEHHUSI K
CBOEMY Hapoly, YyBCTBa OTBETCTBEHHOCTHU nepea PoauHomi, ropnoctu 3a cBoM Kpaii, cBoro Poauny, cBoi
SI3BIK M KYJIBTYPY, MPOIIIOE U HACTOSIIEE MHOTOHAIMOHATIBLHOTO Hapoa Poccum;

- LIEHHOCTHOE OTHOILIEHUE K MPUPOJAHOMY HACIEIUIO U MAMSATHUKAM MPUPOJIbI, JOCTUKEHUSIM
Poccun B Hayke, HCKYCCTBE, CITIOPTE, TEXHOJIOTUSX, TPY/IE;

- CIOCOOHOCTh OIICHMBATh BKJIQJ POCCHICKHX YYEHBIX B CTAHOBJICHHE M pPa3BUTHE OHMOJIOTHH,
TMOHUMaHUs 3HAYCHHUS OMOJIOTMH B TO3HAHWM 3aKOHOB MPHUPOJIBI, B JKU3HHU YEJIOBEKA U COBPEMEHHOTO
o0111ecTBa;

- unerHas yoexx1IEHHOCTh, TOTOBHOCTH K CITY)KeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €r0
Cyns0y;

3) JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

- OCO3HAHHUE TYXOBHBIX [IEHHOCTEW POCCUKUCKOTO HAPOA;

- cOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEICHNS,

- CIOCOOHOCTh OIEHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICH Ha
MOPJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHME JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYIYyIIEro;

- OTBETCTBEHHOE OTHOUIIEHHWE K CBOMM POIUTENSIM, CO3JJaHUI0 CEMbHM HAa OCHOBE OCO3HAHHOTO
MPUHATHSA LEHHOCTEN CEMEWHOM KU3HU B COOTBETCTBUHU € TPAAULMAMU Hapo10B Poccuu;

4)  >cTeTHYECKOro BOCIHTAHUS:

- OCTCTUYCCKOC OTHOLICHUC K MHPY, BKIKOYasA ICTCTUKY 6BITa, HAaYy4YHOTO W TEXHHYCCKOI'O
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILIEHHIA;

- IOHUMAaHHUEC SMOIIUOHAJIBHOT'O BO3HCﬁCTBHﬂ JKUBOU IIprupoasl 1 eé IOCHHOCTH,

- TOTOBHOCTb K CAMOBBIPAXKCHUIO B PA3HLIX BUJAAX HCKYCCTBA, CTPCMJICHHUC NPOABIISATL KAYCCTBA
TBOPYECKOM JINUHOCTH;

5) (puznyeckoro Bocnutanusi, OpMHUPOBAHNUSA KYJIbTYPbI 310POBbSI 1 IMOIHOHAJIBLHOIO
0J1aronoJryyms:

- TIOHUMaHHWE W pealn3alus 3J0poBOro M Oe3zomacHoro obpasza >KU3HU (30pOBOE MHUTAHUE,
coOII0ICHNE TUTUEHNYECKHX MPABUI U HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHATUN U OT/bIXa, pEryisipHas
¢u3nyeckas akTUBHOCTh), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOLIEHHS K COOCTBEHHOMY
(bu3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

- MMOHMMaHHUE LEHHOCTH MPAaBUJ MHIUBUAYAJIHHOIO U KOJUIEKTUBHOTO 0OE30I1aCHOTO MOBECHHUS B
CUTYalUsX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

- OCO3HaHWE TMIOCIEACTBUH M HENPUATUS BPEOHBIX MPHUBBIYEK (YIMOTPEOJICHHUS aAIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPYAOBOr0 BOCHUTAHHUSA:

- TOTOBHOCTB K TPY/y, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

- TOTOBHOCTh K AQKTHUBHOM JCSITEILHOCTH TEXHOJOTHYCCKOW W CONMAIbHOW HAINPaBICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHSITH TAKYIO JAESTENLHOCTD;

- WHTEpeC K paIMYHbIM cdepaM TpodeCcCHOHATBHON JEATEIPHOCTH, yMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyayIieii mpodeccuu U pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

- TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpa30BaHUIO HA MIPOTSHKCHUH BCEH JKU3HU;

7)  3KO0JOrHYECKOro BOCIIMTAHUS:

- 9KOJIOTMYECKH 11e71eCO00Pa3HOe OTHOLICHUE K MPUPOJIC KAK HCTOYHUKY KH3HU Ha 3eMiie, OCHOBE
€€ CyLIECTBOBaHU,

- IOBBIIIEHUE YPOBHS SKOJIOTUYECKOU KYJIbTYPHI:

- IpUOOpETEHHE OIbITa

- INTAHUPOBAHUA MMOCTYIIKOB U OLICHKU UX BO3MOXXHBIX HOCJ'IGZ]CTBI/Iﬁ JJISL OKPY)KaIOIHCﬁ CpEanl;

- OCO3HaHUE TII00aJIHLHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U ITyTeH HX PEeLICHNUS;

- CIIOCOOHOCTH HCIIOJIb30BaTh MPUOOpETaeMble MPU W3YYEHUU OUOJIOTMM 3HAHUS U YMEHUs MpuU
peumIeHur Mpo0JeM, CBS3aHHBIX C PAalMOHAIBHBIM IMPHPOAOIOJIBE30BaHUEM (COOIIONCHHE TIPaBHII
MMOBCACHWA B IIPHUPOAC, HAIIPABJIICHHBIX Ha COXPAaHCHHWEC PABHOBECHA B OKOCHCTEMAaX, OXpaHy BH/IOB,
IKOCcUCTeM, Orochepsl);



- AKTMBHO€ HEIPUATHE ACUCTBUM, NMPUHOCALIUX BpEI OKPYXKArOWEH NMPUPOJHON Cpele, YMEHHE
MIPOrHO3UPOBATh HEOJArONMPHUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MpPEeNNpPUHUMAEMbIX JEUCTBUN H
MpeAO0TBpaIaTh UX;

- HQJIMYHAE pa3BUTOTO SKOJOTWYECKOrO MBIIIIEHUS, SKOJOTHYECKONW KYJBTYpBI, OIBITA
JEATEIbHOCTH KOJIOTMYECKOM HAIPAaBICHHOCTH, YMEHHUs PYKOBOICTBOBATbCA MMHU B II03HABATEIILHOM,
KOMMYHHUKaTUBHOM M COLIMAJIIBHOM IPAKTHKE, TOTOBHOCTU K YYaCTHIO B IPAKTHYECKON JEATEIBHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HEHHOCTH HAYYHOT0 MO3HAHMSI:

- c(hopMHUPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKd U OOIECTBEHHOM NMPAaKTHKH, OCHOBAHHOTO Ha JUAJIOTE KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MUpE;

- COBEpIICHCTBOBAHMUE A3BIKOBOM U YUTATENILCKOM KYJIbTYPbI KaK CPE/ICTBA B3aUMOJIEUCTBUS MEXKITY
JIO/IBMU U TTO3HAHUS MUPA;

- TOHMMaHue creuu(uk OHOJOTMM KaK HayKd, OCO3HaHMs €€ poiau B (OPMHUPOBAHUU
PalMOHAIBHOTO HAYYHOT'O MBIIIUIEHUS, CO3/1aHUH LIEJIOCTHOTO MPEICTaBICHHU 00 OKPY’KaIOLIeM MUPE KaK
0 €MHCTBE MPHUPOJbI, YelIOBeKa U OOLIeCTBa, B MO3HAHUM NMPUPOIHBIX 3aKOHOMEPHOCTEN M pEIIeHUU
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

- yOeX/IEHHOCTh B 3HAUMMOCTH OMOJIOTUH /1711 COBPEMEHHOM UBUIM3AMU: 00eCIIedeHHs] HOBOTO
YPOBHS Pa3BUTHS MEIUIIUHBI, CO3/IaHUE MTEPCIIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelIaTh pecypcHbIe
MpoOJIeMbl Pa3BUTHUS YEJIOBEYECTBA, MMOMCKA MyTel BBIXOJA U3 INIOOATBHBIX SKOJIOTMYECKHX MPOoOJeM U
oOecrieyeHus mepexoia K YCTOWYMBOMY pPAa3BUTHIO, DPALMOHAIBHOMY HMCIIOJIB30BAaHUIO TMPHUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaHAAPTOB YKU3HU;

- 3aMHTEPECOBAHHOCTh B TMOJYYCHHWU OMOJIOTMYECKUX 3HAHMHA B HENAX MOBBIIICHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIMOHAJIBHON I'PaMOTHOCTH
oOyyaromuxcs, GoOpMHPYEMOii ITPHU N3YUYEHUH OMOJIOTHH;

- IOHMMaHUE CYITHOCTH METO/I0B MIO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
UCTOJB30BaTh TOJy4YaeMble 3HAHUS Ui aHalu3a U OOBSICHEHHs SBICHUI OKpYXalollero Mupa u
MPOUCXOJAIIMX B HEM M3MEHEHUH, YMEHHE JielaTh OOOCHOBAHHbIE 3aKIIOUEHHUS HAa OCHOBE HAYYHBIX
(aKTOB M MMEIOLINXCS TaHHBIX C IIENBI0 TOJTYYECHHUS TOCTOBEPHBIX BHIBOJIOB;

- CIOCOOHOCTh CAMOCTOSITENILHO MCIIOJIb30BaTh OMOJIOIMUYECKUE 3HAHUS JUIsl PEeleHHUs IpoOieM B
peanbHBIX KU3HEHHBIX CUTYallUsX;

- OCO3HaHHE IEHHOCTH HAay4YHOH JeATeNbHOCTH, T'OTOBHOCTH OCYIIECTBJIATH MPOEKTHYIO H
HCCIIEI0BATENBCKYIO IEATEIbHOCTh HHANBHIYaIbHO U B TPYIIIIE;

- TOTOBHOCTh ¥ CLIOCOOHOCTh K HENPEPBIBHOMY 00OPa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTYYSHHIO HOBBIX 3HAHUH 10 OMOJOTHH B COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTIMHU.

1.3.2. MeTanpeaMeTHbIE Pe3yJIbTATHI J0JKHBI OTPAKATD:

MertamnpeamMeTHbIe pe3yIbTaThl OCBOCHHS yU4eOHOTO MpeaMeTa «bHOI0rus» BKIIIOUAIOT: 3HAYMMBbIe
JUT1s1 POPMHUPOBAHUS MUPOBO33PEHUS 00 yJarOIIIHXCS

- MEXIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE MOHATHUSA, OTpaKarolue LEeTOCTHOCTD
Hay4YHON KapTHHbI MUpPa M CHENM(UKY METOJOB IMO3HAHMUS, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax
(BemiecTBO, HEPTHS, SIBIICHHUE, MTPOLECC, CUCTEMA, HAYUHBIH (PAaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIE0BAHHE,

- HaONIOZCHWE, W3MEpEHHE, SKCIEPUMEHT W JPYTHX), YHHUBEpCalIbHbIC Y4YeOHBIC EHCTBHS
(mo3HaBaTenbHbIE, KOMMYHHUKATUBHBIE, PETYJIATUBHbBIE), obecreynBaoue

- (hopmupoBanmre (GHyHKIIMOHATFHONW TPAMOTHOCTH M COLMAIBHOM KOMIETEHIIMH OO0YdYaronIuXxcs,
CIOCOOHOCTh OOYYaIOLIMXCS MCIIOJB30BaTh OCBOEHHBIE MEXAUCLUIUIMHAPHBIE, MUPOBO33PEHUYECKHE
3HaHUS U YHUBEPCAJIbHBIE YUeOHbIE IEHCTBHS B IO3HABATEIILHOM U COIMAIbHON TPAaKTHKE.

Ilo3HaBaTebHBIC YHHBepPCcAIbHbIe Y4eOHbIe AelicTBUSA

Ba3zoBble Jloruyeckue aeiicTBUs:

- CaMOCTOATENIHO (OpMYyIHpPOBaTh M aKTyaJu3upoBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- UCIMOJIb30BaTh NPH OCBOEHHM 3HAHUM NpPUEMBI JIOTMYECKOI'O MBINUIEHUS (aHAJIN3a, CHUHTE3a,
CpaBHEHHMs, Kiaccu(puKanuu, 0000IEH ), PACKPBIBATh CMBICI OMOJIOTMYECKHX MOHATHH (BBIIAETATH UX
XapaKTepHble IPU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMHU MOHATUSAMHN);

- ONIPEeAEIATh LIEIU AEATENbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUN UX JTOCTUKEHUS, COOTHOCUTD

6



pe3yJIbTaThl JESATENIbHOCTH C TOCTABIEHHBIMU LIEISIMH;

- HCIIOJIb30BaTh OMOJIOTHYECKHE MOHATHS 17151 OOBsICHEHUS (DAKTOB U SBJICHUM KUBOM MPUPOIBL;

- CTPOUTH JIOTMYECKUE PACCYKIEHUS (MHIYKTHUBHBIE, NECTYKTUBHBIE, IO AHAJIOIHH), BBISBIISTH
3aKOHOMEPHOCTH M TPOTHBOPEYMS B pPACCMaTpPUBAEMbIX SBJICHHSX, (OPMYIHpPOBATh BBIBOJBI HU
3aKJIIOYEHUS;

- TPUMEHSTh CXEMHO-MOJENIbHbIE CpEACTBA [UIsl TMPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAK)Ke MPOTUBOPEUHI Pa3HOTO POJia, BBISIBICHHBIX
B pa3IMYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

- paspalaTbIBaTh IUIAH pEIICHUS NpoOJeMbl C YYETOM aHaIM3a MMEIOIIMXCS MaTepHajbHbIX U
HeMaTepUaIbHBIX PECypPCOB;

- BHOCUTb KOPPEKTHUBBI B I€ATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB 1IEJISIM, OLIEHUBATh
PHUCKHU TIOCTEACTBUN NEATENbHOCTH;

- KOOPIMHUPOBAaTh M BBIIOJNHATH pabOTy B YCIOBHUAX PEAIBHOTO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NPH PEILICHUH KU3HEHHBIX MPOOIEM.

Ba3oBble uccienoBareabckue AelcTBUS:

- BJIQJIETh HABbIKAMHU Y4€OHO-UCCIIEOBATEIbCKON M IPOEKTHON JAESITEIbHOCTH, HAaBbIKAMHU
paspeleHus: mpobsieM, COCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITETEHOMY TOUCKY METOJIOB PEIICHHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;

- HCIIOJIb30BAaTh pAa3lU4yHble BHUIbl ACSITENBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalny, IpeoOpa3oBaHUI0 U MPUMEHEHUIO B YU€OHBIX CUTYallUsiX, B TOM YHUCIIE TIPU CO3/1aHUU
y4€OHBIX U COIIMAIbHBIX TPOEKTOB;

- (opMupoBaTh HayuyHBIA THUII MBIIUICHUS, BIaJETh HAYYHOM TEPMHUHOJOTHEH, KIIIOUEBBIMU
MOHATUSIMU U METOJIaMU;

- CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a/laud B OOpa30BaTEIbHON MACATENBHOCTH U
KU3HEHHBIX CUTYaIUsX;

- BBISBJIATH IPUYUHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a/ady, BbIABUraTh TMIIOTE3Y €€
pElIeHUs, HAaXOIUTh apryMEHTHl ISl J0Ka3aTeIbCTBA CBOMX YTBEPXKICHHH, 3aqaBaTh MapameTpbl U
KpUTEPUHN PELLIEHUS;

- aHaJTU3UPOBATH IMOJYYCHHbIE B XOJ€ PEHICHUS 3a/JaYdl Pe3ybTaThl, KpUTUYECKU OIICHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- IaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

- OCYIIECTBIISITh LEJICHATPABICHHBIA TOUCK IEPEHOCAa CPEACTB M CIOCOOOB JCWUCTBHUS B
pohecCHoHANBHYIO Cpeay;

- YMETh IEPEHOCUTDH 3HAHUS B MO3HABATEIHHYIO U MPAKTHYECKYIO 00IaCTH KU3HEACITEIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIE UJIEH, MIPeJIaraTb OPUTHHAIBHBIE ITOIX0bl U PEIICHUs, CTABUTH MPOOJIEMBI U
3a/1a4u, JOMYCKAIOIUe allbTEPHATUBHBIC PEIICHHUS.

Pa6ora ¢ undopmanmueii:

- OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX HHPOpMAINH (TEKCTe Y4eOHOTO MocoOusi, Hay4yHO-
MOTYJIIPHOM JTUTEpaType, OMONIOTUYECKHX CIOBApsIX M CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTepHere), aHanu3upoBaTh MH(DOPMALMIO PA3IUYHBIX BUAOB U (OpPM MpeAcTaBlieHUs, KPUTHUECKU
OLICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

- ¢dopMynupoBaTh 3ampochl W MPUMEHATH pa3IWYHbIE METOAbl MPU IOHCKE U OTOOpe
Ouosiornueckoil nHpopMayu, HeOOXOUMOH JIJIsl BRITIOJTHEHUS YIeOHBIX 3a/1a4;

- mpuoOperaTh ONBIT HCIONB30BaHUS HH(DOPMALMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTH,
COBEPUIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3IUYHbBIX IOMCKOBBIX CUCTEM;

- CaMOCTOSTEIbHO BEIOMPATh ONTUMANBbHYIO (hOpMY IpeACTaBICHUs OMOIOTHYEeCKOi nH(OpMALIUU
(cxemsl, rpaduKy, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYTOe);

- MCTIOJIb30BaTh HAYYHBIN S3bIK B KaYECTBE CpPe/ICTBA IIpU padoTe ¢ Ononornyeckoil unpopmammeii:
MPUMEHATh XUMHUYECKHE, (PU3NIECKHEe U MaTeMaTHYeCKHe 3HAKH U CHMBOJIBI, (hopMyiiel, aOOpeBuaTypy,
HOMEHKJIATypY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS M 3aIIUTHl MHPOpPMaLHU, HHHOPMAIIMOHHON 0e301acHOCTH
JUYHOCTH.

KomMMyHMKaTHBHBIE YyHUBeEpPCaJbHbIE y4eOHbIe JeiicTBUS
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Oo0menune:

- OCYIIECTBJISITh KOMMYHHUKAIMU BO BCEX C(epax *KU3HU, aKTUBHO Y4acTBOBATh B JUAJIOTE MU
JMCKYCCHM TIO CYIIECTBY O0CYXIaeMOi TeMbl (yMEHHE 3aJlaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJILHO BBINIOJIHEHHUS IMpeajaraeMoy 3ajaud, yYUThIBaTh UHTEPECHl U COTIACOBAHHOCTH MO3MIIMH
JPYTUX YYaCTHUKOB JIMAJIOTa WU IUCKYCCHN);

- pacro3HaBaTh HEBepOaJbHbIE CPEJICTBA OOIIEHHUS, MOHUMAaTh 3HAYEHHE COLIMAJbHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyallMd, YMETb CMATryaTb KOH(JIMKTBI M BECTH
IIEPETOBOPBHI;

- BIIQJETh PA3TUYHBIMU CHIOCOOAMH OOIIEHHS U B3aHMMOJACHCTBHS, MOHUMATh HAMEPEHUS APYTUX
JIO/IEH, MIPOSBIATh YBA)XKUTEIIBHOE OTHOILICHHE K COOECETHUKY U B KOPPEKTHOU (hopme GopMynInpoBaTh
CBOM BO3PaXECHMUS;

- pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEACTB.

CoBMecTHasi 1eITeJIbHOCTD:

- IOHUMATh U MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHUBHUyaJIbHON paOOThI IPU PEILICHUH
Ouosiornueckoii  mpoOneMbl, O0OOCHOBBIBATH HEOOXOOUMOCTh TNPUMEHEHHUS TPYHIOBBIX  (HopMm
B3aUMOJICHCTBUS TIPH peIICHUN y4eOHOM 3a1a4H;

- BBIOMpaTh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBUH € Y4E€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0TO 4JI€Ha KOJUIEKTHBA;

- IPUHUMATh LIE€JIM COBMECTHOM AESITEIBbHOCTH, OPTaHU30BbIBaTh U1 KOOPAMHUPOBATH AEHCTBUS IO
€€ JOCTMKCHMIO: COCTABJIATH IUIAH JEHCTBUM, PACIHPEAEIATh POJIU C YYETOM MHEHHH YYacCTHHKOB,
00CyX/1aTh pe3yIbTaThl COBMECTHOU PalbOTHI;

- OLIEHMBATh KAa4eCTBO CBOEr0 BKJIAJa M KaXIOr0 y4acTHHKA KOMaHIbl B OOLIMH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

- TpeularaTb HOBBIE IIPOEKTHI, OLICHMBATh HAECH C IMO3ULMHM HOBHU3HBI, OPUIMHAJIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

- OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PANIMYHBIX CUTYyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUe, ObITh MHULIUATUBHBIM.

PeryasitTuBHbIe YHHBepCaJIbHbIC y4eOHbIe NeliCTBUS

Camoopranusaunms:

- MICTI0JIb30BaTh OMOJIOTMYECKNE 3HAHUS IS BBISBICHHUS NPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyalUsX;

- BBIOMpaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUH IIE€JeBbIE M CMBICIOBbIE YCTAaHOBKM B CBOHMX
JNENCTBUSIX M OCTYIKAX 10 OTHOIIEHHUIO K )KMBOM MPUPOJIE, CBOEMY 3/10POBbIO U 3J0POBbIO OKPYKAIOUIUX;

- CaMOCTOSITEJIbHO OCYIIECTBIIATh IIO3HABATENIBHYIO J1€ATEIbHOCTD, BBISIBIIATh MIPOOJIEMBI, CTABUTH
1 GOpMyYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON ACSITEIHPHOCTH U )KU3HEHHBIX CUTYAIHIX;

- CaMOCTOSITENIbHO COCTaBIIATh IUIAH PELICHUS MpOoOJieMbl C yYETOM HMEIOIIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEIOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

- pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIIOYTECHUH;

- JleNlaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

- OLICHUBATh NPUOOPETEHHBIN ONBIT;

- c110coOCTBOBATh (POPMUPOBAHUIO U IPOSIBIICHUIO [IIMPOKOH 3pYTUIIMU B pa3HBIX 00JIaCTSAX 3HAHUH,
IIOCTOSIHHO IOBBIILIATh CBOW 00pa30BaTENbHbIN U KYJIbTYPHbBINA YPOBEHb.

CaMOKOHTPOJIb:

- JaBaTb OLIEHKY HOBBIM CHUTYyallUsM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJITATOB LIECIISIM;

- BJIaJCTh HAaBBIKAMHU IO3HABATENBHON pedIeKcHH Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBUU U
MBICIIMTENIbHBIX POLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI, UCII0JIb30BaTh NPUEMBI pedIeKCUU [T OLCHKU
CUTYalluH, BBIOOpA BEPHOI'O PELICHMUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IPU aHAIHU3€E PE3yIbTATOB AESITEIbHOCTH.

IIpunsiTue cedst U APyrux:

- IPUHUMATH ce0sl, IOHUMAasi CBOU HEJOCTAaTKU U IOCTOUHCTBA;

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYIUX IIPU aHAIMU3€E PE3YIbTaTOB ACSITEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH;
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- pa3BUBATh CIIOCOOHOCTH IOHUMATh MU € MO3UIMH JPYrOro YeJIOBeKa.

IIpenmeTHble pe3yJibTaThI O MpeAMeTHOMH 00acTH «Brosorus» 10KHbI 00eceYnBaATh:

[To yuebnomy mnpeamery "buomnoruss" (yriayOneHHBIH ypoBeHb) TpeOOBaHMS K IPEIMETHBIM
pe3ysbTaTaM OCBOEHHUS YIiIyOJIEHHOTo Kypca OMOJIOTHMHU JOKHBI BKIIIOYaTh TPEOOBAHUS K pe3yjbTaTaM
OCBOCHMA 0A30BOT0 Kypca U JIOTIOJIHUTENIEHO OTPaKaTh:

1) chopmMupoOBaHHOCTH 3HAHUN O MECTE W pOJIM OMOJIOTMHM B CHUCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHUN COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHpPa, B MO3HAHUHM 3aKOHOB MPHUPOIBI U
pElIeHNH >KM3HEHHO Ba)XXHBIX COLUAIBHO-3TUYECKUX, HKOHOMUYECKUX, HKOJIOIMYECKUX MpolIemM
YeJI0BEYECTBA, a TAKXKE B PEIICHUH BOIPOCOB PALMOHAIBHOTO MPHUPOIONONB30BaHuUs; B (POPMUPOBAHUHU
LIEHHOCTHOTO OTHOIIEHUS K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIaJIE POCCUNCKUX U 3apyOekKHBIX YUESHBIX
- OMOJIOTOB B pa3BUTHE OMOJIOTHH;

2) yMeHHe BIaJeTh CUCTEMON OMOIOTHIECKUX 3HAHUM, KOTOPask BKIIIOYACT:

- OCHOBOIIOJIATAIONINE OWOJIOTUYECKUE TEPMHUHBI U TOHATUS (KHU3Hb, KJETKa, TKaHb, OpraH,
OpraHu3M, BUJ, TOMYJSIHSA, dKOCHCTeMa, OWOIeH03, Onocdepa; MeTabOINU3M, TOMEOCTa3, KICTOYHBIN
UMMYHUTET, OMOCUHTE3 OejKa, OMOMONIUMEphl, JUCKPETHOCTh, CaMOPETYJISIHs, CaMOBOCIIPOU3BEICHNUE,
HACJIEICTBEHHOCTh, U3MEHYHBOCTh, JHEPT03aBUCUMOCTh, POCT U Pa3BUTHE);

- buonornyeckue teopun: kiaerouynas treopus T. llIBanna, M. Illneiinena, P. Bupxosa; kiioHanbHO-
cenektuBHOro ummyHnurera I1. Dpnux, N.M. MeunukoBa, XpoMOCOMHas T€OpUs HACJIEACTBEHHOCTH T.
Moprasna, 3akoH 3apozsinieBoro cxoacrtsa K. bapa, sBomonnonnas teopus Y. /lapBuHa, cHHTETHUYECKAS
TEOpHsI IBOJIIOIMH, Teopusi aHTpornoreneza Y. JlapeuHa; Teopus o6uoreorieHo3a B.H. Cykauésa; yuenus
H.. BaBunoga - o LlenTpax MHOr00Opa3us 1 MpOUCXOXKACHUS KyIbTYpHbIX pactenuid, A.H. CeBepriona -
0 MyTSAX ¥ HampaByeHUsX sBostonun, B.M. BepHaackoro - o 6uocdepe;

- 3aKOHBI (€IMHO00pa3us MOTOMKOB IIEPBOT0 TOKOJICHUS, PACIICTUICHUS IPU3HAKOB, HE3aBUCUMOTO
HacyenoBaHus npu3HakoB ['. MeHens, ClerieHHOro Hacae10BaHus IPU3HAKOB U HAPYIICHUS CUEIUICHUS
resoB T. MopraHa; romMoJIOTMYECKMX psAIOB B HaciaeACTBEHHOW wu3MeHunBoctn H.M. Baswiosa,
reHetudyeckoro paBHoBecuss JDx. Xapau wu B. BaitaOepra; 3apoasimeBoro cxoxactBa K. boapa,
ounoreneTnyeckoro 3akoHa J. ['exkens, . Mioiepa);

- IPUHIIMIIBI (YUCTOTHI TaMET, KOMILJIEMEHTapHOCTH);

- mpaBuia (MuanMyMma FO. JInbuxa, 5K0IOrHYecKoi MupaMuabl Yucesl, OMOMAacChl M SHEPTHH);

- runote3sl (koanepBatHoit A.M. Omapuna, nepsuudoro 0ynbona JIx. Xonaeina, mukpocdep C.
®dokca, puboszuma T. Yek);

3) BnaZieHHE CHUCTEMOW 3HaHHM OO0 OCHOBHBIX METO/IaX HAYYHOIO IMO3HAHUS, UCIOJIB3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKMBBIX OOBEKTOB M HKOCHCTEM (OINHMCaHME, W3MEPEHHE, MPOBEACHUE
HaOI0/IeHuH ); cmoco0aMu BBISIBICHUS U OLIEHKH aHTPOMOTEHHBIX U3MEHEHUI B PUPOJIE;

4) yMeHMeE BBLACIATH CYLUIECTBEHHbBIE IPU3HAKU:

- CTpPOEHHUS BUPYCOB, KIIETOK MPOKAPHOT M OSYKAPHOT; OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX
OpPTraHU3MOB, BUIOB, OMOTEOLIEHO30B, SKOCUCTEM U OHOChEpHI;

- CTPOGHHS OpraHOB M CHUCTEM OpraHoOB pAacTEHUl, >KUBOTHBIX, YEJIOBEKa; IPOIIECCOB
KHU3HEAESITEIbHOCTH, IPOTEKAIOIUX B OpraHU3Max pacTeHH, )KUBOTHBIX U YEJIOBEKA;

- OMOJIOTMYECKUX TIPOIECCOB: OOMEHa BemiecTB (MeTaboau3M), WHOpMAIMU W TPEBPaIICHHS
SHEpPruu, OpOKEHUsI, aBTOTPOPHOTO U TeTepOoTPO(HOro THIOB MUTAHMA, (POTOCHHTE3a M XEMOCHHTE3A,
MHUTO3a, Meio3a, rameToreHesa, 3MOpHOreHe3a, MOCTIMOPUOHANBLHOTO Pa3BUTHS, Pa3MHOKCHHUS,
MHAMBUAYAIBHOIO Pa3BUTHUSl OopraHu3Ma (OHTOreHe3a), B3aMMOJEWUCTBUS I'€HOB, IeTepo3nca; AeHCTBUM
HCKYCCTBEHHOT'O OTOOpa, CTaOWIM3UPYIOLIETO, ABMXKYIIETO M Pa3pbIBAIOIIET0 €CTECTBEHHOTO OTOOpa;
QJIONATPUYECKOTO M CHUMIIATPHUYECKOTO BHUI000PA30BAHMS; BIMSHUS JBIDKYIIMX CHJ HBOJIONUH Ha
reHo(OoH/1 MOMYIISALNN; PUCTIOCOOIEHHOCTH OPraHU3MOB K cpejie OOUTaHusl, YepeJOBaHNS HAMPABICHHIA
9BOJIIOLIMM;, KPYTOBOPOTA BELLIECTB M MOTOKA SHEPTUU B IKOCHCTEMAX;

5) yMeHHe YCTaHaBJIMBATh B3aUMOCBSI3U MEXKIY CTPOCHUEM U (QYHKIUSMU: OPraHOUIOB, KIETOK
pa3HbIX TKaHEH, OpraHaMu ¥ CUCTEMaMU OpPIaHOB y PacTEHUH, )KMBOTHBIX U UE€JIOBEKa; MEXIYy dTanaMu
oOMeHa BEIIECTB; JTalmaMH KIETOYHOTO IHKJIA M J>KU3HEHHBIX IUKJIOB OPraHU3MOB; OJTalaMu
SMOPHOHAILHOTO PA3BUTHS; TEHOTUNIOM M (PEHOTHUIIOM, (EHOTHIIOM M (aKTOpaMH CpPeIbl OOWTaHUS;
MIPOLIECCaMU SBOIOIUH; JBHKYIIUMU CUJIAMU aHTPOIIOTeHEe3a; KOMIOHEHTAMHU Pa3IUYHbIX SKOCUCTEM H
MIPUCTIOCOOIEHUSIMU K HUM OpTraHU3MOB;

6) yMeHUuEe BBISBISATh OTIMYUTENbHBIE TPU3HAKU JKUBBIX CUCTEM, B TOM YHUCIJIe TPHOOB, pACTCHHIA,
KUBOTHBIX M YEJIOBEKa; MPHUCIIOCOOJICHHOCTh BHJIOB K cpene OOMTaHMs, aOMOTHYECKUX M OMOTHYECKHX
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KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBSI3€H OPraHM3MOB B COOOIIECTBAX, aHTPONOTCHHBIX HM3MEHEHHWH B
IKOCHCTEMAaX CBOCH MECTHOCTH,

7) yMEHHE HCIOJb30BaTh COOTBETCTBYIOLIME AapryMEHTbI, OMOJIOTMYECKYI0 TEPMUHOJOTHIO MU
CHUMBOJIMKY JIJISl TOKQ3aTeIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX CHCTEMATHUECKUX TPYIII; B3aUMOCBS3H
OpPTraHU3MOB U CpeJibl 0OUTaHMS; €IMHCTBA YEJIIOBEUECKUX Pac; HEOOXOUMOCTH 3/I0pOBOTr0 00pa3a KU3HH,
COXpaHEeHHs pa3HO00pa3usl BUIOB U IKOCUCTEM, KaK YCIIOBUS COCYIIIECTBOBAHMSI IIPUPO/IBI M UEIIOBEYECTRA;

8) yMeHue pemiaTh MOMCKOBbIE OMOJIOTHYEeCKHe 3aaui; BBISBISTH IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEeXAy HCCIeAYyEeMbIMH OMOJOTHYECKUMHU OOBEKTaMM, IMpPOLEcCaMH U SIBICHHUSMH; JlelaTh BBIBOJABI U
MIPOTHO3BI HA OCHOBAHUH IOJYYCHHBIX PE3YJIbTAaTOB;

9) yMeHue BBIABUTATh TUIOTE3bI, MPOBEPITH UX IKCIEPUMEHTAIBHBIMU CPEACTBAMHU, POPMYIUPYS
11eJTh UCCIIeIOBAHUS, aHAIM3UPOBATh MTOJIYYCHHBIE PE3YNIbTAThI U JIENIaTh BBIBO/IBI,

10) mpuHMMAaTh ydacTHe B HAay4YHO-HCCIEAOBATEIICKOW paboTe Mo OWONOTHH, SKOJOTUU |
MeaULMHE, POBOAUMOM Ha 0a3ze MIKOJBHBIX HAYYHBIX OOLIECTB M IyOJHMYHO MPEACTABIAThH MOJyYCHHBIE
pe3yNIbTaThl Ha YYEHUYECKUX KOHPEPEHIIUIX Pa3HOTO YPOBHS;

11) yMmeHue ouEHUBATH ATUYECKHE AaCMEKTbl COBPEMEHHBIX MCCIEJOBAaHUH B 00JACTH
OMOTEXHOJIOTMM M TEHETUYECKHMX TEXHOJOrui (KJIOHHPOBAaHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHUE,
HaNpaBJICHHOE U3MEHEHNE TeHOMa U CO3/[aHKe TPAHCTEHHBIX OPTaHU3MOB);

12) ymeHue MOTUBHPOBATH CBOM BBIOOP Oymymiel nmpodecCHOHANBHOM NEITeTbHOCTH B 001acTH
OMOJIOTUHU, METUIMHBI, OMOTEXHOJIOTUH, TICUXOJIOTHUH, SKOJIOTHH, BETEpUHAPUH, CEIHCKOIO XO3SHCTBA,
MUIIEBON TMPOMBINIJIEHHOCTH; YIIyOJsATh TMO3HABATEIbHBI WHTEPEC, HAINpaBJICHHBIM Ha OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOLIECH MPOdeccur U MPOJODKEHUE OHOIOTMYECKOro 0O0pa3oBaHUs B YUPEKICHUAX
cpenHero npohecCUOHATBLHOTO M BBICIIIETO 00pa30BaHUSI.
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2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BHABI Y4eOHO#l padoThl

Bun yueOHoit padoThl O0bem B yacax
TeopeTnueckoe 00ydeHHE 90 yacos
[IpakTudeckue u 1a00paTOpHBIC 3aHATHS 12 yacoB
CamocrosTenbHas paboTa 6 yacoB
OO0muii 00emM 00pa3oBaTeIbLHOI MPOrPaMMbI 108 yacoB
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2.2. TemaTnueckuii JIaH u copep:xanve yueOHou nucuuniauusbl [1/1.02 buosorus

HaunmMeHoBaHue pa3iesioB u Conep:xanue yueOHOI0 MaTepuaJia i (POPMbI OPraHU3AIUM IeATETbHOCTH Oo0beMm B Koawbi
TeM o0yuaomuxcsa (Teopernyeckoe 00ydeHue, NpaKkTHIecKre U J1a00paTOPHbIE 3aAHATHS) gacax KOMIIeTEeHIHI,
(popmupoBanuro
KOTOPBIX
crocodcTByer
3JIeMEeHT
NMPOrpamMMbl

Tema 1. Buogornueckue | )Kubble cuctembl (OMOCHUCTEMbl) Kak MpeAMeT u3ydeHus Ouosnoruu. OTiauuue >KUBBIX 6 OK 01, OK 02,

CHCTEMbI, MpoLecchbl W MX | CUCTEM OT HeopraHuueckoi mpupozsl. CBoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. OK 04

H3yUYeHHue YpoBHH  opraHuzali ~ OMOCHCTEM:  MOJIEKYJSIPHBIM,  OpraHOWIHO-KJIETOYHBIMH,

OpraHU3MEHHBIM, MOMYJIALMOHHO -BUIAOBOM, ASKOCHUCTEMHBIN (OHO-T€OLIEHOTUYECKUIA),
ounochepHbIi.
Hayxu, u3ygarornizie 6MOCHCTEMBI HA Pa3HBIX YPOBHSIX OpPTaHU3AINH.

Tema 2. XuMH4YecKHi cocTaB | XUMHUYECKUM COCTaB KICTKH. 4 OK 01, OK 02,

KJIeTKU. Boga u MmuHepajibHble | XMMHUYECKHE DJIEMEHTBI: MAaKpOXJEMEHTBhI, MHKpPOIJIEMEHThl. Bona u MuHeEpaiabHbIE OK 04

coJIn BemlectBa. DYHKIMM BOJABI U MHUHEPANbHBIX BelIeCTB B kieTke. [loxnepikanue
OCMOTHYECKOr0 OasiaHca.

Tema 3. Beakn. CocraB wu | benku. CoctaB u cTpoeHue 6elIKoB. AMUHOKHUCIOTH - MOHOMEpHI OenkoB. HesameHnmble u 4 OK 01, OK 02,

cTpoeHue 0eIKoB 3aMEHHUMbIE AMUHOKHUCIIOThl. AMHHOKHCIOTHBI COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM OK 04
MOJIEKYJbI (TIepBUYHAS, BTOPUYHASI, TPETHUHAS U YETBEPTUYHAS CTPYKTYpa). XUMHUYECKHE
cBoMcTBa OenKkoB. buonornyeckue GyHKIINMN OEITKOB.

Tema 4. YraeBoasl. Jlunuasl YrneBoabl: MOHOCaxapu bl (TIOK03a, pubo3a U Ie30kcuprbdo3a), qucaxapuibl (caxaposa, 4 OK 01, OK 02,
JIAKTO3a) ¥ TOJIUCaxapuasl (Kpaxmal, TIIHKOTEH, 1EeJUTI0I03a). OK 04
buonornueckue ¢GyHKIMU yrueBofoB. Jlummnmel:  Tpurmuuepunsl, (Hochomumuabl,

CTEPOU/IBI.

I'unpodunsHO-THIpOdPOOHBIE CBOMCTBA. bronoruueckue GyHKIUN JIUTHAOB.

CpaBHeHUE YTIIEBOJIOB, OEJIKOB U JIMIHUJOB KaK UCTOYHUKOB YHEPTUU.
Tema 5. Hcropusi m Metoabl | Llutonorus - Hayka o kinerke. Kinerounast Teopus - mpuMep B3auMoJICHCTBUS Ui U PaKToB 6 OK 01, OK 02,
u3ydeHusi KieTku. Kierounasi | B HaydHOM NO3HaHUH. MeTonbl n3ydeHus KieTku. KileTka Kak 1es0CTHas )KUBask CUCTEMA. OK 04

TeopHUs. Knerka
LeJIOCTHAS JKMBas cUCTeMA

KaK

OO0mme mnpu3HAKW KIETOK: 3aMKHyTash HapykHas memOpana, monekynsl JIHK kax
TeHeTHUYECKUIl amnmapar, cucTremMa cuHTe3a Oenka. THIBl KJIETOK: 3yKapuOTHYecKas U
npokapuotudeckas. OCOOEHHOCTH CTPOEHUS MPOKAPHUOTUIECKOM KIETKH.
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Knerounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKON KieTKU. OCHOBHBIE OTIMYUS
pacTUTENbHON, KUBOTHOW U rpuOHON KileTKU. [IoBEepXHOCTHBIE CTPYKTYpHI - KJIETOYHAs
CTEHKA, TTIMKOKAIIMKC, UX (DyHKIHH.

[Tna3matnyeckas MmemMOpaHa, ee CBOWCTBA M (DYHKIIMH.

Tema 6. OOMeH BelecTB.
ITnacruyecknii o0MeH.
doTtocuHTEe3. XEMOCHHTE3

OOMeH BemiecTB, WIM MeTaboau3M. AccuMwisanus (TUTACTUYECKHH  OOMeH) |
JUCCUMUIIALIUS (SHEPTeTHYECKU OOMEH) - JIB€ CTOPOHBI €IMHOT0 MpoIiecca METaboIu3Ma.
Posib 3aK0HOB COXpaHEHUs BEILIECTBA U SHEPTUU B MIOHUMaHUK MeTabonu3ma. Turnbsl oOMeHa
BEIIECTB: aBTOTpOodHBIN M rereporpodHblidi. Pons ¢epmeHToB B 0OMEHE BelIeCTB U
MIPEBpaLIeHUH SHEPTUH B KiieTke. DOTOCUHTES.

CgeroBast u TemMHOBasg (a3pl ¢orocunresa. Peakium QorocunTesa. DPPEKTHBHOCTD
dboTocuHTE3A.

3HavyeHue (HOTOCHHTE3a JUIA KU3HU Ha 3emiie. BrnusiHue yciioBuii cpeibl Ha GOTOCHHTE3 U
CHocoObI MOBBIIIEHUS €T0 MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUN.

XeMocHuHTe3. XEMOCHHTE3UPYIOIINe OaKTepuu. 3HAUYCHHWE XEMOCHHTE3a IJis JKH3HU Ha
3emuie.

Tema 7. BuocunTe3s 0ejIKa

Peaknuy MaTpU4HOIO CHHTE3A.

I'enetnueckass unpopmanus u JAHK. Peanuzanus reHerndyeckoil nHGoOpManuu B KIETKE.
I'eneTnueckuii Ko U ero cBorcTBa. Tpanckpumnuus - maTpuusbii cuHTe3 PHK. Tpancisanus
- 6uocuHTe3 Oenka. Dtanbl TpaHcnauuu. KoaupoBanue amMuMHOKUCIOT. Poibs pubocom B
OnocuHTese Oenka.

Tema 8. KH3HEHHBIH IHKJI
KJIeTku. JlejleHHe  KJETKH.
MpuTto3

KneTounslii 1UKA, WIM KU3HEHHBIM UK kieTku. MHTepdaza um mwuros. Ilpomeccsl,
npoTekaronue B uurepdasze. Pemnukanus - peakuus matpuyHoro cuntesa JJHK. Crpoenne
XpOMOCOM. XPOMOCOMHBIH HAOOp - KapruOTHUTI. JIUIITONIHBII U TalIONIHbBII XpOMOCOMHbBIE
HaOopel. XpomaTtuzabl. lluToNOrMueckue OCHOBBI PAa3MHOXKEHHS M WHIUBUYAIHHOTO
pa3BuTHs opraHu3moB. JleneHue kinetkn - Murto3. Cragum wmuto3a. I[lpomeccsl,
MPOUCXOMSIIME HA PA3HBIX CTAAMSAX MHUTO3a. DBHOJOTMYECKHMA CMBICIH MHUTO3A.
[TporpamMmmupyemasi T0enb KJIETKH - aromnTo3.

Tema 9. ®opMbl pa3MHOKEHHUS
OPraHu3MoB

DopMBI pa3MHOXKEHHS OPTaHU3MOB: OECII0IOE U TIOJIOBOE.

BI/IIII:I 66CHOJIOI‘O PA3SMHOKCHUS: ACIICHUEC HaaABOC )41 IIOYKOBAHHUC OAHO- )41
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKE, BETETATUBHOE Pa3MHOKCHHUE.

HckyccTBEeHHOE KIIOHMPOBAHUE OPraHU3MOB, €r0 3HAYCHUE JIJIS CEIICKIIHH.

[TonoBoe pa3MHOXKEHHE, €0 OTINYUS OT OECIOIOTo.

Tema 10. Meiio3

Meiio3. Craguu meitoza. Ilpoueccsl, mpoucxonsiue Ha craauax Mmeinosa. [loBenenue
XpOMOCOM B M€io3e.
Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MEHO03a.

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. Oo6pa3oBanme u | ['amerorenes - mporecc 00pa30BaHUs MOJOBBIX KJIETOK Y KMBOTHBIX. [1oj10BBIE Kene3bl: 4 OK 01, OK 02,
pPa3BUTHE MOJIOBBIX KJIETOK. CEMEHHHKH U snuyHuKHU. OOpa3oBaHKe U Pa3BUTHE MOJOBBIX KIETOK - TaMeT (CIIEpMAaTO30H /I, OK 04
OmionoTBOpeHue AilleKksieTka) - crepmaroreHe3 U ooreHe3. OCOOCHHOCTH CTpOEHHS SHLEKIETOK U

cnepmaro3onsioB. OmionorBopenue. [lapreHorenes.
Tema 12. I'enetuka - nHayka o | [Ipeamer u 3a1aun reHETUKH. 4 OK 01, OK 02,
HACJICACTBEHHOCTH u | Ponp 1uronornu M 3MOpHMOJIOTMM B CTAaHOBJIIGHHMM TEHETHKH. Bkiaj poccuiickux u OK 04
H3MEHYMBOCTH 3apyOeKHBIX YYEHBIX B pPa3BUTHE T'€HETUKH. MeToJpl TeHETUKH (THUOPHII0IIOTHYECKUH,

LIUTOT€HETUUECKUI, MOJIEKYJIIPHO-T€HETUUECKUI ).

OcHOBHbIE T€HETUUECKHE TOHSATHSI.

['eneTnyeckasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKpPEIIMBAHUN.
Tema 13. 3axoHoMepHocTH | 3aKOHOMEPHOCTM  HACIEAOBAaHMsA  IPHU3HAKOB, YyCTaHOBIeHHble [.  Mennenem. 4 OK 01, OK 02,
HaCJIe[I0BAHUS NpU3HAKOB. | MOHOTHOpHIHOE CKpeIIMBaHue. 3aKOH €AMHO00pasusi TMOPUIOB IMEPBOrO IOKOJICHUS. OK 04
MoHnorudpuanoe [IpaBuno noMHUHHpOBaHHWA. 3aKOH PaCUICIUICHHUs] NPHU3HAKOB. [ 'MIIOTE3a YUCTOTHI ramer.
CKpellMBaHue ITosIHOE ¥ HENOJHOE JOMUHUPOBAHHUE.
Tema 14. Muruopuanoe | lurnOpugHoe  cKpeliyMBaHue. 3aKOH  HE3aBUCHUMOTO  HAclel0BaHHMsS  IPU3HAKOB. 4 OK 01, OK 02,
CKpelMBaHue. 3akon | [lutorenetnyeckue  OCHOBBI ~ AWUTHUOPUAHOTO  CKpPEIIMBAHHS.  AHAIM3UPYIOIIEE OK 04
HE3aBUCUMOT0 ckpemuBaHue. Vcnonap30BaHME AHANM3UPYIOLIETO CKPEIIMBAaHUS JUIsl  ONpPEACIICHHS
HacJ1e/I0BAHUS IPU3HAKOB Te€HOTHUIIA 0COOU.
Tema 15. TI'eneruka moaa. | ['eHeTrka nona. XpoMOCOMHOE ONpPENEICHHE M01a. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI. I’ 2 OK 01, OK 02,
HacnenoBanue NMPU3HAKOB, | OMOTAMETHBIE ¥ T€TEPOraMETHBIC OPTraHU3MBI. OK 04
CIEIVICHHBIX C M0JIOM HacnegoBanue npu3HakoB, CHEMJIEHHBIX C MOJIOM.
Tema 16. I'enernka yenoBeka | ['eHeTnka yenoBeka. Kapuotun denoseka. 10 OK 01, OK 02,

OcHOBHBIE  METOALI TIE€HETUKH  YEJIOBEKA: TreHeaJIOTHYECKHUIA, OJIM3HELIOBEIH, OK 04

[ATOTCHETHYECKUI, OMOXUMUIECKUN, MOJICKYJIIPHO-TCHETUUECKHI.

CoBpemeHnHoe OIpe/ieIIEHUE reHOTHIIA: MOJIHOTEHOMHOE CEKBEHUPOBAHHUE,

TeHOTHIIUPOBAHKE, B TOM uncie ¢ momonisio [T1[P-ananu3a. HacnencrBennsie 3a00sieBaHuUs

4eJoBeKa: TeHHbIE O00Je3HH, OONE3HM C HACJIEACTBEHHOW IPEIpacroioKEHHOCTHIO,

XpoMocoMHBIe 6oJie3Hn. ComMaTuyeckre U TeHepaTUBHBIE MYyTaIlUH.

CtBOoOBBIE KJIETKH. [[pUHIIUTIBI 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKH, MPO(PHIAKTUKH U

JICYEeHUs] TeHEeTHYECKUX Ooje3Hell. MelnKOo-reHeTHYeCKoe KOHCYIbTUPOBAaHHUE. 3HAUCHUE

MEIWIIMHCKOW TEHETUKH B MPEIOTBPAIICHUM M JICYCHWU TEHETHYECKUX 3a00JIeBaHUMN

YeJIoBeKa.
Tema 17. Cenexknus | Cenexuus Kak Hayka | Mpoiiecc. 3apoxIAeHUe CeNeKIu u JoMectukanusa. Yuenue H. U. 4 OK 01, OK 02,
OpPraHu3MoB, ocHOBBI | BaBuiioBa o 1ieHTpax MHOroo0pasus U IpOUCX0KIEHUS KyJIbTYPHBIX PACTCHUH. OK 04
OMOTEXHOJIOTHH L{eHTpBI MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX.
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CopT, mopojia, mTamm.

Tema 18. IpoawnuonHas | [Ipeanocsuiky BO3HUKHOBEHUS SBOJIOLMOHHON TEOPUU. DBOIIOLMOHHAS TEOPUS U €€ MECTO 8 OK 01, OK 02,
OuoJiorus B Onosnoruu. BiusHue 3BOMIOLMOHHON TEOPUHM Ha pa3BUTHE OUOJIOIMU W JAPYTUX HaAyK. OK 04
CBUIETEIHCTBA SBOFOIUH.
[TaneonToNMOTHYECKHE: TOCIENOBATENLHOCTD MMOSBICHUS BHUJIOB B MaJICOHTOJIOTMYECKON
JICTOTUCH, TIEPEXOTHBIE (POPMBI.
buoreorpaduueckne: cxonctBo U paznmuune GayH U (HIOp MATEPUKOB U OCTPOBOB.
DOMOPHOIOTHYECKHE: CXOJCTBA U Pa3INIUs SMOPUOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, aHAJIOTUYHbIE, PyIUMEHTapHbIE OpPraHbl,
aTaBU3MbI. MOJIEKYJISIPHO -OMOXUMUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX IyTeHl Y BCEX KUBBIX OPraHU3MOB.
Tema 19. BosuuxknoBenue u | Mctopus xu3Hu Ha 3eMie U METO/bI €€ U3yueHus. [ UrmoTe3spl MPOUCXOXKICHUS KU3HU Ha 6 OK 01, OK 02,
pa3BuTHE )KU3HU Ha 3emJie 3emuie. OCHOBHBIE 3Tallbl SBOIIOLNN OPraHUYECKOro MHpa Ha 3emiie, pa3BUTHE KU3HU 110 OK 04
spaM u nepuoaaM. CoBpeMEHHas CUCTEMa OpPraHMYECKOTO MHpa. DBOJIIOLMS YeJIOBEKa
(antpomorenes). JBwxkymue cuibl (dakrtopbl) aHTpornoreHe3a. (OCHOBHBIE CTaauu
HBOJIIOLIMU YEJIOBEKA.
Tema 20. Opraamsmbl  u | Okojoruss kKak Hayka. Cpenpl oOMTaHUS M 3KoJoruuyeckue (akropsl. AOuMOTHYECKHE 2 OK 01, OK 02,
OKPY/KAIIAs cpeaa ¢dakropel. buotnyeckue GaxkToppl. IKOJOTHUECKUE XapAKTEPUCTUKH BUJA U MTOMYJISIUH. OK 04
Tema 21. Coob6mecrBa u | CoolmecTBa OpraHu3MoB. OKOCHUCTEMBI M 3aKOHOMEPHOCTH UX CYIIECTBOBAHWS. 6 OK 01, OK 02,
IKOJIOTHYECKHE CHCTEMBbI [Ipupogubie SKOCHCTEMBI. AHTPOIIOTEHHBIE J3KOCHCTEMBI. buochepa - rTimobanbHAs OK 04
KOCcHUCTeMa 3emiid. 3aKOHOMEPHOCTH CyLIecTBOBaHMs Ouocdepsl. YenoBeuecTBO B
onochepe 3emmn. CocyiecTBOBaHUE MPUPOIBI U YETIOBEUECTBA.
CamocrosiTesibHasi padoTa 3aanus ONpeAeIISIFOTCS MPENo1aBaTesieM 6 OK 01, OK 02,
OK 04
Bcero 108
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3. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YUEBHOM JUCIHUILIAHBI

Jiis peanuzanuu mporpamMMmbl  Y9eOHOH UCIMIUIMHBI JIOJDKHBI OBITh TPEIYCMOTPEHBI ClEyIomIee
cnenuanbHoe nomenienue: Kabuner buonorun.

[Tomemenne kaOWHETa OJDKHO COOTBETCTBOBATH TpeOOBaHWSM CaHHTApPHO-IHASMUOIOTHIECKUX
npaBwi u HopMmatuBoB (CanlluH 2.4.2 No 178-02): ocHamieHO THMOBBEIM OOOpyJOBaHHWEM, B TOM YHCIE
CTIEIUATU3UPOBAHHON Y4YeOHONW MeOeNnbl0 M CpeIcTBaMH OOY4YEHHS, HEOOXOIUMBIMHU ISl BBITIOJTHEHUS
TpeOOBaHMI K YPOBHIO MOJATOTOBKHU 00YUYaIOITNXCS.

B kalOunere ecTh MyJbTHUMEIUHHOE 000pYIOBAaHME, TOCPEICTBOM KOTOPOrO  YYaCTHHKHU
00pa30BaTeNpHOrO Mpolecca MOTYT MPOCMATPUBATh BU3YAIbHYI0 HH(OpPMAIHMIO MO OHOJOTHH, CO31aBaTh
Mpe3eHTallH, BUJeOMaTepHalIbl, UHbIE JOKYMEHTHI.

B cocraB y4eOHO-METOJMUYECKOTO0 W MaTepHAIbHO-TEXHHUECKOro 0OecreueHus! MporpaMMbl yueOHOM
JUCHUILTUHBL «bHOIOTHS» BXOIAT:

- MHOTO()YHKITUOHATIbHBINM KOMIUIEKC MPETNO/IaBaTENs,

- HaIJSIIHBIE TOCOOMST (KOMIUICKTHI y4eOHBIX TaOJUII, IJIaKaTOB, MOPTPETOB BBINAIOIIUXCS YUYEHBIX,
JMHAMUYECKHE MTOCOOUS, WILTIOCTPUPYIOIINE OHOJIOTHYECKHE TPOLECChl, MOJIENH, MYJISHKM M MUKPOTIpEapaThl
OMOJIOTUYECKUX OOBEKTOB U JIP.);

- ”H()OPMAIIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

- 9KPaHHO-3BYKOBBIC ITOCOOWS;

- KOMIUIEKT TEXHUYECKOUW JOKYMEHTAIINH, B TOM YHUCJIC TACTIOPTa Ha CPECTBA OOYUCHHSI, THCTPYKITUH 110
WX UCIIOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;

- OuOIMOTEeYHBIN (HOHI.

B OuGnmoreunsrii  ¢GoHA BXOAAT y4eOHWKH, YydeOHO-MeToamueckue KoMIuiekTel (YMK),
o0ecreynBarIe OCBOCHHE Y4eOHOW MUCHMIUIMHBI «BHOJOTHS», PEKOMEHIOBAHHBIC, IOMYIIEHHBIC IS
UCIIOJIb30BaHUSl B NMPOQECCHOHANBHBIX 00Pa30BaTEIbHBIX OpPraHU3aAIMAX, PEATHU3YIONUX 00pa30BaTEIbHYIO
nporpaMMmy cpeanero oomiero obpasosanusi B npenenax ocBoerus OITOIT CIIO na 6a3e oCHOBHOTO 00IIeTO
o0Opa3zoBaHwUsI.

bubnuoreunblii pOHA IOMONHEH >HUIMKIIONEAUSIMH, CIIPAaBOYHUKAMHM, CIOBAapsSIMHU, HAYYHOH M HAYy4HO-
HOIYJISIPHOM TUTEpaTypOi U APYToil TUTEpaTypoil Mo pa3HbBIM BOMpocaM OMOJIOTHH.

B mporecce ocBoeHUS MPOrpaMMbl Y4eOHON AMCIUIUINHBI « BHOTIOTHS»Y CTYACHTHI UMEIOT BO3MOXKHOCTb
JOCTyMa K 3JIEKTPOHHBIM y4eOHBIM MaTepuanaM Mo OMOJIOTHH, UMEIOIIMMCS B CBOOOJHOM JIOCTYIIE B CUCTEME
WHTepHeT (371eKTPOHHBIM KHUTaM, IPaKTUKyMaM, TECTaM U JIp.).

3.1. UudopmanuoHHOE o0ecrieyeHre peau3alu NPporpaMmal
3.1.1. OcHoBHasi IMTEPATYpPa

1. ArajonoBa, U. b. buonorus. 10 xmacc (6a30BbIii M yriIyOJieHHBI ypoBeHB) : ydeOHuk / U. b.
Aracdonona, B. 1. CuBormazoB. — 4-e usa., crep. — Mocksa : [Ipocsemienue, 2022. — 256 c.: un. - ISBN 978-
5-09-100206-5. - Texkcr : snextponHbiidf. - URL: https://znanium.com/catalog/product/2089758. — Pexum
JOCTyTA: 10 MOIHUCKE.

2. Aradonosa, U. b. buonorwus. ba3oslii ypoBeHs. [IpakTukym : anekTpoHHas popma ydeOHOTO ocoous
st CITO / U. b. Aradonosa, B. M. CuBornazos. - Mocksa : [Ipocsemenune, 2024. - ISBN 978-5-09-107655-4. -
Texct : anexTponHbIid. - URL: https://znanium.ru/catalog/product/2125335. — Pexxum noctymna: 1mo mojimmicke.

3. buonorus. 11 knacc (6a30Bbiit ypoBenb) : yueOnuk / B. B. [Taceunuk, A. A. Kamenckuii, A. M. PyOuoB
[u np.] ; mox pen. B. B. Ilaceunnka. — 5-e¢ uza., crep. — Mocksa : [Ipocsemenne, 2023. — 272 c. : wi. —
(JIuaus  xwmsuu). - ISBN  978-5-09-103625-1. -  Texker :  onekrponnsni. -  URL:
https://znanium.com/catalog/product/2089931. — Pesxum gocTyma: mo mojArmcKe.

4. 3axapos, B. b. buonorus: yue6nuk s 10-11 kmaccoB 001eo0pa3oBaTenbHbIX Oprann3anuid. bazoBsiii
ypoBenb / B. b. 3axapos, H. 1. Pomanoga, E. T. 3axaposa ; mox pen. E. A. KpukcynoBa. - Mocksa : OO0
"Pycckoe cnoBo-yueOHuK", 2021. - 352 c. - (OPI'OC. MuHoBanmoHHas mkona). - ISBN 978-5-533-01425-0. -
Texct : anextponnsbiid. - URL: https://znanium.com/catalog/product/2003488. — Pesxxum moctyma: 1mo moimmcke.

5. INaceunuk, B. B. buonorus. 10 xmacc (6a30Bwiii ypoBeHb) : yueOHuK / B. B. Ilaceunuk, A. A.
Kamenckuii, A. M. PyOuos ; nox pea. B. B. Ilaceunuka. - Mocksa : [Ipocsemienue, 2023. - 223 c. - ISBN 978-
5-09-099558-0. - Tekcr : anekTpoHHbId. - URL: https://znanium.ru/catalog/product/1922236. — Pexxum gocrtymna:
TI0 TIOJTTIHICKE.
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6. Ilaceunuk, B. B. buonorus. 10 knacc (yriayGieHHbI ypoBeHb) : Y4eOHUK 7151 0011e00pa30BaTeIbHbIX
opranuzanuii / B. B. [Taceunuk, A. A. Kamenckwuii, A. M. Py6moB ; mox pexn. B. B. [laceunuka. - 4-e u3z., crep.
- Mocksa : IlpocBemenue, 2022. - 336 c. - ISBN 978-5-09-101680-2. - Tekcrt : snexrponHsbIii. - URL:
https://znanium.com/catalog/product/2090594. — Pexxum mocTyna: mo moamnucke.

7. CuBornasos, B. . buonorusa. 11 kmacc. O6mas Ouosnorust (6a30Bblii ypoBeHb) : yuebHuk / B. U.
CuBornazos, E. T. 3axaposa, . b. Aradonoa. - 8-¢ u3z., crepeorunHoe - Mockga : [Ipocsemenue, 2022. - 208
c. - ISBN 978-5-09-099561-0. - Tekct : snextponHsiid. - URL: https://znanium.ru/catalog/product/1923086. —
Pexxum gocTyna: 1mo mojamnumcke.

8. Cupornazos, B. . buonorus. 11 kmacc. Ob6mas 6uosnorus (6a30Bblii ypoBeHb) : yuebHuk / B. U.
CuBornasos, E. T. 3axapoa, U. b. Aradonosa. - 10-e u3z., crep. - Mocksa : IIpocBemenue, 2022. - 208 c. -
ISBN 978-5-09-101675-8. - Tekct : snextponHbid. - URL: https://znanium.com/catalog/product/2090584. —
Pexxum gocTyna: 1mo mojamumcke.

3.1.2. JlonoJHATEJIbHASA JIUTEPATYPa

9. Hukumosa, E. A. buonorus. Penenne 3a1anuii MOBBIIEHHOTO M BBICOKOTO YPOBHS CII0XKHOCTH : ydeOHOE
nocobue / E. A. Hukumosna, T. A. ManammbsiH. - Mocksa : M3gatensctBo « MaTEemnext-Lentp», 2021. - 151 c.
- ISBN 978-5-907339-62-0. - Tekcr : anekrponHsiid. - URL: https://znanium.com/catalog/product/1855752. —
Pexxum noctymna: mo nojamucke.

10. Tepemos, A. B. buonorusi. buonornyeckue cuctemsl U nporecchl. 10 kinacc : yaebHOe mocodue s
ydamuxcst 001meoopa3oBaTenbHbIX opranu3anuii / A. B. Tepemos, P. A. Tletpocosa. - Mocksa : 3agatenbckuii
Heutp BJIAHOC, 2021. - 223 c. - ISBN 978-5-907433-32-8. - Tekcr : snekrtponssiii. - URL:
https://znanium.com/catalog/product/1889159. — Pexxum moctyna: mo moamucke.
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4. KOHTPOJIb M1 OLIEHKA PE3YJIBbTATOB OCBOEHUSI YYEBHOM JUCIUITIINHBI

KoHTponb W omeHKa pe3ylbTaToB OCBOEHUS y4eOHOM MUCIMIUIMHBI «buosorus» ocymecTBiseTcs
MpenoiaBaTesieM B IPOLIECCE MPOBEACHUS MPAKTUUYECKUX 3aHATUN, TECTUPOBAHUS, A TAKXKE BBINOTHEHUS
00yJaronMMHUCs WHIMBUAYATBHBIX 3aIaHUM, UCCIIETOBAHUM.

cTpoeHuce 0eJIKOB

Pe3yabTarhl DopMbI 7 METOAbI
o0y4eHus KOHTPOJIs " OLICHKH
(ocBOeHHBIE pe3yJbTaTOB 00y4eHHs
yMeHus,
YCBOEHHbIE
3HAHHA)
Buonornyeckue PackppiBaTh copepikaHHMe TEPMUHOB W TOHATHIH: | Tekymuii KOHTPOIb B popme:
CHCTEMBI, cucrema, OHoJOruyeckas CHUCTEMa,  DJEMEHTHI | - IpaKTHYeCKue paboThl;
MpoIecchl M MX | CHCTEMBI, CTPYKTypa OMOCHUCTEMBI, CBOMCTBA KHBBIX | -CAMOCTOSATENbHBIC PaOOTHI;
H3y4eHue cucreM, OOMEH BEIIECTB, Ppa3MHOXKEHHE, pOCT, | TECCTUPOBAHUS IO  TeMaMm
pa3BuTHE, HaCJIeJICTBEHHOCTb, U3MEHUYUBOCTD, | TUCLUIUINHBI;
pa3apaxxuMocThb, JHEPro3aBUCUMOCTb, YPOBHHU | - YCTHBIN OIIPOC;
opraHusainuu xu3Hu (Ouocucrem). XapakrepuszoBaTh | UITOTOBBIE ~ KOHTpOIb B
HOPUHIMIBL OpraHU3alui OHOCHCTEM: OTKpPBITOCTb, | (hopme:
BBICOKAsI YIOPSII0YEHHOCTb, caMoperyJsiiysl, | - 4TeHue, Nepeckas, Juaor,
uepapxuuHocTb.  llepeuncnate  yHUBepcajJbHbIE | COOOIEHHE Ha
CBOICTBA JKUBOTO: €IWHCTBO XMMHUYECKOTO COCTaBa, | MPO(ECCHOHATBHYIO TEMY
pa3gpaXXuMoCTh, JBW)KCHHME, TIOMEOCTa3, pOCT H | - T pepeHIMPOBAHHBIN
pa3BUTHE, HACJIEJICTBEHHOCTb, U3MEHYUBOCTD, | 3a4eT
HBOJIOIMSA  (TMPUCTIOCOOJIEHME K  M3MEHSIOLUMCS
ycioBusiM). [IpuBoauTh puMepbl OMOCUCTEM Pa3HOTO
YPOBHSL OpraHW3allud M CpPAaBHHUBATh IPOSBICHUS
CBOICTB AKHUBOTO Ha pa3HbIX YPOBHSIX.
XapakTepHu30BaTh OCHOBHBIE IIPOLIECCHI,
mpoTekarone B OWOCHUCTEMax: OOMEH BEIIECTB H
IIPEBpallcCHUE  DHEPrHMM,  CaMOBOCIIPOU3BENICHUE,
camoperyisiusi, pasButue. CoOmogaTh MpaBHiIa
OepeKHOr0 OTHOIIEHHUSI K XKUBOU NPUPOIE
XuMHn4yecKkuit PackpeiBaTh copepxaHue TEPMUHOB M MOHATHI: | Tekymuil KOHTPOJb B hopme:
COCTAaB  KJIETKH. | DJIEMEHTHI-OMOTeHBI, MaKpO3JIEMEHTHI, | - IPaKTUYECKUe padoThI;
Boaa M | MUKpPODJIEMEHTBI; MUHEPAJIbHBIE BEILECTBA, MOJIEKYJIA | ~-CaMOCTOSITeNIbHbIE PaOOTHI;
MHHepaJIbHbIE BOJIbI KaK JIUIIOJIb, BOJOPOIHBIE CBSI3U; TUAPO(UIbHBIE | TECTUPOBAHUS 10 TeMaMm
CoJIH U TupooOHbIE BEIeCTBA. JUCIUILTNHBL,
Jloka3pIBaTh €AMHCTBO 3JIEMEHTHOIO COCTaBa KaK OHO | - YCTHBIM OMpoC;
U3 CBOMCTB xkuBoro. Pacnpenensate xumuyeckue | ITOroBpli  KOHTpOJIB B
3JIEMEHTHl 1O Tpynmam B 3aBUCUMOCTH  OT | hopme:
KOJIMYECTBEHHOTO TPEACTaBUTEILCTBA B OpPraHMU3ME; | - YTEHHE, INepeckas, JUallorT,
XapaKTepU30BaTh POJIb OTAEIbHBIX 2JIEMEHTOB. cooOrieHne Ha
BbIBIATE  CBSI3b  MEXJy COCTaBOM, CTPOEHHEM | NPO(ECCHOHAIBHYIO TEMY
MOJIEKYJIBl ~ XMMHMUYECKOI'O COEIMHEHUS MU  €ro | - Qg epeHIMPOBAHHBIN
dbynkuusmu B kietke. Knerounas teopust T. 1lIBanHa, | 3aueT
M. llInennena, P. Bupxosa
Beakn. CocraB m | PackpeiBaTh cojepkaHue TEPMUHOB U TOHATUHN: | Tekymuii KOHTPOIb B popme:

OenKu, TOJIMMEpPbI, MOHOMEpBl, aMHHOKHUCIIOTHI,
NenTHIHAs  CBS3b, MOJMIENTHA, JEeHaTypalus.
XapaktepuszoBaTh O€NKM KaK KJIacC OpPraHUYEeCKUX
COCIMHEHUI; KIacCUPUIMPOBATh MX IO CTPOCHHUIO
(rnoOynsipabie U GUOPHILIAPHBIE OENTKN), TEPEUUCTIITD
Y XapaKTepu30BaTh (YHKIINH OCITKOB

- IPaKTUYECKHE PAOOTHI;
-CaMOCTOSITEIbHBIE PA0OTHI;

TECTUPOBAaHUS 110  TEeMaM
JUCIUILTAHBL,

- YCTHBIH OIIpOC;

NtoroBeiii  KOHTpOJIB B

dopme:
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- YTeHHe, TepecKas, IUajor,

cool1eHue Ha
po(hecCHOHATFHYIO TEMY
- nuddepeHIpOBaHHBIN
3a4yeT
YriaeBoasl. PackpeiBaTh copepxaHue TEPMUHOB M MOHATHI: | Tekymui KOHTPOJb B hopme:
Jlunmuast YTJIEBOBI, MOHOCaXapH/Ibl, JFCaxapyuipbl, | - MpaKTHYECKue paboThl;
noJiMcaxapuibl, TIIIOK03a, pubo3a, NOe30KCcupud03a, | -CaMOCTOSTEebHbIE PaOOTHI;
caxaposa, JIaKT03a, MaJIbT03a, LIEJUII0J103a (KJIeTYaTKa), | TECTUPOBaHUsI 1O  TeMam
Kpaxmall, TTTUKOTeH; JTUMUAbI, TPUTTIUIEPUIbl (KUPBI, | AUCIUILINHBL;
macna), pochoaunuasl, cTepouabl. XapakTepu3oBaTh | - YCTHBIH OIpoc;
VIA€BOMBI, JHMNUABI KaK KIacC opraHudeckux | UTOroBelif ~ KOHTpPOIb B
coeauHenuil. KnaccuduuupoBaTs yriieBoabl 1 TUIHIBL | opme:
M0 CTPOEHUIO; MEPEeUUCsITh (PYHKIMHM YTIEBOJIOB U | - YTEHHE, Iepeckas, THalorT,
JUIHJIOB. coo01eHue Ha
Cxematnuecku u300pakaTh CTPOEHHE  MOJIEKYJ | TPO(EeCcCHOHATBHYIO TEMY
YIJIEBOJIOB, JIUIIU/I0B - QG epeHIIMPOBAHHBIN
3a4eT
Hcropus u | [lepeuncnsaTe U xapakTepu3oBaTh OCHOBHBIE METOJBI | TeKymuii KOHTPOIb B popMe:
MeTOAbl M3y4YeHHs | U3yUCHUsI  KJIETKH: (IpUTOTOBIIGHHE  CPE30B, | - MPAKTUYECKUE PAOOTHI,
KJIETKH. OKpaIlIiBaHue, MHUKPOCKOIIUPOBAHUE, | -CAMOCTOSITEIIbHBIE paOOTHI;
Knerounasn HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK U | TECTUPOBAHHS 1O  TeMaM
Teopusi. Kuerka | TkaHel). JTUCHUTITAHBI;
KaK HeJ0CTHas - YCTHBIN OIPOC;
JKMBas cUcTEMA WTOroBelii  KOHTpOIb B
dopme:
- YTeHHue, Mepeckas, JAUAJOor,
cooOrieHne Ha
pohecCuOHATIBbHYIO TEMY
- Qg pepeHIIMPOBAHHBIN

3a4€T

O0MeH BelIeCTB.
IlnacTuuecknii
o0MeH.
doTocHHTE3.
XeMocHHTE3

PackpbIBaTh coziepkaHne TEPMUHOB U MMOHATUN: 00MEH
BCIIECTB M TMpEeBpalleHue SHEPruu (MeTaboiu3Mm),
ACCUMMWJISILINSA, TNIACTUYECKH 0OMEH, AMCCUMUIISAINS,

SHEpreTuyecknii obmeH, ¢otocunte3, (HOTONIHU3,
dbocdopunupoBanue, MIEPEHOCUYHK MIPOTOHOB,
XEMOCHHTE3.

OnuceiBaTh (POTOCHHTE3, MPOIIECCHI, MPOTEKAIOIINE B
CBETOBOM M TEMHOBOM (pase.

BBIsSIBASATE TPUYMHHO-CIEICTBEHHBIE CBSI3M MEXY
MOTJIOUIEHUEM COJHEYHOH SHEepruu XJIopohuiuioM u
cuHTe30M Mosiekya ATO.

CpaBHUBaTh  UCXOJHBIE  BEIIECTBA,  KOHEYHBIE
MPOAYKTHI U YCIIOBUS MPOTEKAHUS PEAKLUN CBETOBOU
u TemHOBOM (a3br  (dorocuHTe3a. CpaBHUBATH
¢dorocunTes u xemocuHre3. OlEHHBATH 3HAYCHHE
dboTocuHTE3a M XEMOCHHTE3a I U3HU Ha 3emiie

Texymmii KOHTPOJIb B (hopme:
- MPAKTHYECKUE PabOTHI,
-CaMOCTOSATENIbHbIE PadOTHI;

TECTUPOBAHUS IO  TeMaM
JUCITUTUTAHBL,

- YCTHBIN OIpPOC;

HrtoroBelii  KOHTPOIIb B
dbopme:

- YTEHHUe, MepecKas, JHUAJor,
cool1eHue Ha
po(hecCHOHATFHYIO TEMY

- nuddepeHIpOBaHHBIN

3a4€CT

Buocunres 0eaka

PackpeiBath conepxaHne TEPMHUHOB M MOHSATHI: T'EH,

reHETHYECKHH KOJI, MaTPHYHBIH CHHTE3,
TPaHCKPUIILIUA, TPAHCIALMS, KOJLOH, aHTUKOJIOH,
pudocoMa, IEHTpaJbHas JOrMa, MOJIEKYJISIpHas
OHOJIOTHS.

OnpenensTh CBOWMCTBA  TIE€HETHYECKOIO Koza
(TPUILUIETHOCTh, OJHO3HAYHOCTb, BBIPOKIAECHHOCTD,
YHHBEPCATHHOCTD, HENEPEKPHIBAEMOCTb,

Texymmii KOHTPOJb B hopme:
- IpaKTHYeCKHe paboThI;
-CaMOCTOSATEIbHbIE PadOTHI;

TECTUPOBAaHUs MO  TeMam
JTUCUUTLTUHBI;

- YCTHBIN OMpPOC;

Hrorosslii KOHTPOJIb B

dbopme:
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HEenpepbIBHOCTH). OmHCHIBaTh 3Tanbl  peaan3aluu
HacJIeJACTBEHHON MHpopManuu B kieTke. CpaBHUBATH
peakuuu MaTpuyHoro cuHtesa mojiekyn PHK u 6enxa
B KJIETKE

- YTEHHWe, TepecKas, JHaJIor,
cool1eHue Ha
po(hecCHOHATEHYIO TEMY

- nuddepeHIpOBaHHBIN
3a4er

Ku3HeHHDBIH MUK
kieTku. J[lenenue
KJIeTKH. MuTO03

KiteTouHbli HUKII, WU )KU3HEHHBIN [IUKJT KJIETKH.
PackpeiBaTh comepkaHu€ TEPMUHOB W TOHATHIA:
KIETOYHBIH  IHKJI, HHTepdasza, peayriuKaius,
XpOMOCOMa, KapUOTHII, TalJIOUAHBIN, JIUIUIOWUIHBINA
XPOMOCOMHBII HAOOP, XPOMATH/Ibl; MHUTO3 €r0 CTaIUU:
npodasa, meradasa, anadasa, Tenodasa.

OnuchIBaTh )KU3HEHHBIN LIUKJIT KJIETKH; IEPEUHUCIIATD U
XapaKTepu30BaTh MEPUOJbl  KJIETOYHOIO  IMKIIA,
CpPaBHHMBATh UX MEXIYy COOOiIi.

OnucelBaTh ~ CTPOEHHUE  XPOMOCOM,  KApUOTHUIIOB
OpraHU3MOB, CpPaBHHUBAaTh XPOMOCOMHBIE HaOOpbI
kjeTok. CpaBHUBATh CTaAMHU MUTO3A.

Pa3nuuate Ha MUKpompenapaTtax ¥ pHUCyHKax CTaJHuH
MUTO3a. PackppiBaTh OMOJIOTHYECKUN CMBICI MUTO3a

Tekymuit KOHTPOJB B hopme:
- IpaKTUYECKHE paboThI;
-CaMOCTOSTEIbHBIE Pa0OTHI;

TECTUPOBAHUS IO  TEMaM
JUCIUTLUTAHBL,

- YCTHBIH OIpOC;

HUtoroBeiii  KOHTpOJIB B
dbopme:

- YTeHHue, Mepeckas, JAHUAJor,
coo01eHue Ha
npohecCuoHaTbHYIO TEMY

- QG epeHIIMPOBAHHBIN

3a4€CT

DopMbI PackpbiBaTh conepkaHHMEe TEPMUHOB W NOHATHM: | Tekyuuii KOHTPOIb B popme:
Pa3MHOKEHU pPa3MHOXXEHHE, KIIOH, TOJOBblE KIETKU (raMeThl), | - IpaKTUYeCKue padoThl;
OPraHu3MoB AWIEKIIeTKa, CIEPMaTO30U, 3UT0Ta, JIeJIEHUEe HABOE, | -CaMOCTOATENbHbIE PadOoThI;
MIOYKOBaHUE, CHIOPYJIALINSA, ¢dbparMeHTanys, | TECCTHPOBAHUSI 10  TeMaMm
BEr€TATHBHOE PA3MHOKEHUE, CECMEHHOE Pa3MHOKEHUE, | AUCLUIIINHBL;
ONBUICHUE, JBOMHOE OIUIOAOTBOPEHUE, TOJIOBBIE | - YCTHBIA OMPOC;
JKeJe3bl, CEMEHHHMKHM, SIUYHUKH, OIUIOAOTBOpeHHE | ITOroBelii  KOHTpPOJIL B
(HapyxHOE, BHYTpEHHEE). XapakTtepusoBatb | popme:
0COOEHHOCTH W 3HAaYeHHe OEeCHoJOoro M TIOJIOBOTO | - YTEHUE, Mepeckas, IUalor,
Croco00B Pa3MHOKEHUSI. coo0IIIeHIE Ha
Boiiensate BUIBI 6€CIONOro pa3sMHOXKEHUS; BBIABIATH | MPO(ECCHOHANBHYIO TEMY
B3aMMOCBSA3M  Mexay ¢opMaMu H  crocobamiu | - muddepeHIMPOBaHHBIN
Pa3sMHOXKEHUS, U UX OMOJIOTMYECKHM 3HaYCHUEM. 3a4er
Bnagerp mnpuémamu BereTaTUBHOIO Pa3MHOXKEHHS
KYJIBTYPHBIX PACTEHHI (Ha MpUMepe KOMHATHBIX).
XapakTepu3oBaTh IMOJIOBbIE KJIETKU: SIMIIEKJIETKH,
CIepMaTO30M/Ibl; BBISBIATE OCOOEHHOCTH
UX CTPOEHUs
Meiio3 PackpbiBaTh copepikaHue TEPMHUHOB M TOHATHH: | Tekymuit KOHTpoIb B hopme:

MeHo3, KOHBIOrallus XpOMOCOM,
(KpOCCHHTOBEp) XPOMOCOM, TaMETHI.
XapakTtepu3oBaTh MeEHO03 Kak Croco0 KIETOYHOTO
JIeJICHUs; OMUCHIBATh MEHO03 MO CTaJAMsIM; CPAaBHUBATH
CTaguu Melo3a U MUTO3A.

Pasnuuare Ha pUCyHKax CTaguu MeWO03a; pacKpbIBaTh
Ouosoruueckoe 3HayeHne Meno3a

MEPEKPECT

- MPAKTHYECKUE PabOTHI,
-CaMOCTOATENIbHbIE PadOTHI;

TECTUPOBAaHUS 110  TE€MaM
JUCLUIINHBL,

- YCTHBIN OIpPOC;

WToroBelii  KOHTPOIb B

dbopme:

- YTEHHUe, MepecKas, JHUaor,
cool1eHue Ha
po(heCcCHOHATTEHYIO TEMY

- nuddepeHIpOBaHHBIN
3a4er

OOpa3zoBanue u
pa3BuTHE
MOJIOBBIX KJIETOK.
OmsionorBopenue

PackpriBaTh conep)kaHHEe TEPMHUHOB U IOHSATHM:
raMeToreHes, CliepMaToreHes, OOreHe3, ClIepMaTO30H I,
aKkpocoma,  SIHIEKIIeTKa, NOJSPHBIE  TeIbIIa.
XapakTepu3oBaTh OCOOEGHHOCTH TaMeToreHesa vy

Texymuit KOHTPOJB B hopme:
- IpaKTU4ECKHE paboThI;
-CaMOCTOSTEIbHbBIE Pa0OTHI;
TECTUPOBAaHUS 10O  TEeMaM
JUCIUIUTNHBL,
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KUBOTHBIX M €TO CTaJUH; IMOJOBBIC KICTKU KUBOTHBIX
U OIMCHIBATh MPOLIECC UX PA3BUTHS.

CpaBHHUBaTh criepMaTorene3 u ooreHe3. ONUCHIBATH
OILIOIOTBOPEHHE, Ouosoruueckoe 3HaYeHHE
OIUIOZOTBOPEHUS

- YCTHBIH OIpOC;

HUtoroBeiii  KOHTpOJB B
dopme:

- YTeHHue, Mepeckas, JAHUAJor,
cooOruieHne Ha
poeCCHOHATIBHYIO TEMY

- QG pepeHIIMPOBAHHBIN
3a4eT

I'eneruka - Hayka
0
HACJIeICTBEHHOCTH

PackpeiBath conepxaHne TEPMHHOB M MOHATHI: T'EH,
TE€HOM, TeHOTHI, ()EHOTHUI, XPOMOCOMBI, aJlieJbHbIC
TEHBI (anmnenn), TOMO3UIOTa, TeTEPO3UIoTa,

Texymmii KOHTPOJIb B hopme:
- IPaKTUYECKHE PAOOTHI;
-CaMOCTOSITEIbHBIE Pa0OTHI;

W U3MEHYHBOCTH JOMUHAHTHBIN MpHU3HAK (T€H), PEIECCUBHBIA MPU3HAK | TECTUPOBAHUS IO  TeMaM
(reH), gucTas TUHHUSL, THOPUIL. JUCHUILINHEL
[lepeuncnaTh U XapakTepU30BaTh METOAbl T€HETHKHU: | - YCTHBIHN OIpOC;
TUOPUJIOIOTHYECKUH, nuToreHeTndeckuii, | IToropnii KOHTpPOJIb B
MOJIEKYJIIPHO-T€HETUUECKUIA; JIOMUHAHTHBIE u | popwme:
peliecCuBHbBIC MTPU3HAKU PACTEHUI U )KUBOTHBIX. - YTEHHue, IMepeckas, JAHUaJIOor,
[Tonb30BaThCs TEHETUYECKOW TEPMUHOJIOTHEHW U | COOOIIeHUE Ha
CUMBOJIMKOW /Il 3alMCH TEHOTUITMYECKUX CXeM | MPO(eCCHOHATBHYIO TEMY
CKpELIMBaHUS - nuddepeHIMpOBaHHBIN
3a4eT
3akoHomepHocTH | PackpeiBaTh copepkaHue TEepMMHOB M mOHATHH: | Tekymuil KOHTpoIb B (hopme:
HACJIeA0OBAHUA MOHOTMOPHU/IHOE  CKpeIIMBaHWE, (EHOTHUIIHMYECKHE | - TPAKTHYECKUE paboTH;
NMPU3HAKOB. TpyNIbl, THOPUAOIOTHUECKUNA METO/, YUCThIE JTHHHUHU, | -CAMOCTOSTENIbHbIE PAOOTHI;
MonoruopuaHoe JTOMUHUPOBaHHWE  TEHOB  (MIOJIHOE,  HEMOJIHOE), | TECTUPOBAHUS IO  TeMaMm
CKpeluBaHue pacIleIIeHHe B TIOTOMCTBE. JUCUUTLIUHBI;
OnuceiBaTh METOAUKY IpoBeneHuss [. Menzaenem | - yCTHBIN ompoc;
ONBITOB M0 M3YYEHHUIO HaciaeAoBaHUs OAHOW mapsl | UIToroBelii  KOHTpoib B
MIPU3HAKOB Y TOpPOXa MOCEBHOTO. dopme:
PackpbiBaTh conmepikaHuWe 3aKOHOB €AMHOOOpa3us | - YTeHHE, Nepeckas, TUalorT,
ruOpuzioB  MEpBOro  TMOKOJIGHWS W 3aKOHa | COOOIIEeHHE Ha
pacmeruieanss. OOBSACHATD TUIIOTE3y YUCTOTHI TaMeT. | MPo(ecCHOHATBHYIO TEMY
3anuchiBaTh CXEMbl MOHOTHOPHUIHOTO CKpEIlMBaHus, | - muddepeHIMPOBaHHBIN
OOBSCHATh €ro LUTOJIOTUYECKHE OCHOBBI M pEIaTh | 3a4eT
FeHEeTUYECKHE 3a1a4u Ha MOHOTHOPHUIHOE
CKpELIMBaHNE
JAurudpuanoe PackpeiBaTh copepxaHue TEPMUHOB M MOHATHI: | Tekymuil KOHTPOJb B hopme:
CKpellMBaHue. JUTUOPHUTHOE CKpelLIUBaHue, AHATM3HUPYIONIEE | - MPAKTHYECKHE PaboThI;
3akon ckpemyBanue. OnuceiBaTh onbIThl [. MeHpens mo | -camocTosiTebHbIe paboThI;
He3aBHCHMOI0 M3YUYEHUIO HACJIeJOBAaHUS [IBYX Nap NPU3HAKOB Yy | TECTUPOBAHMUS IO  TeMaM
HacJIeJ0BAHUSA ropoxa MnoceBHOro. PackpeiBaTh cojepaHue 3aKOHA | JUCLUIUIMHBL,
NPU3HAKOB HE3aBUCUMOTI'0 HaclieI0BaHUs MPU3HAKOB. [I[pUMEHSTH | - YCTHBIH OIpoc;
MaTeMaTUYeCKUM pacdyeT ¢ TNomolblo Metoaa | Torossiil KOHTPOJIb B
NEePEeMHOKEHHUsI BEPOSITHOCTEH M 3alKCh C MOMOIIBIO | (hopme:
beHoTUNMYeCKux paguKagoB pacuUIeIUICHHs | - YTEHHUe, Mepeckas, AUaJIor,
NPU3HAKOB Y TOTOMKOB TI0 ()€HOTHITY ¥ T€HOTHITY. cooOrmieHne Ha
3anuchiBaTh CXEMbI JUTHOPUIHOTO CKPEIIUBaHUs, | IPO(EeCcCHOHATBHYIO TEMY
OOBSACHATH €ro LUTOJOTMYECKUE OCHOBBI M pELIaTh | - mudhepeHIMPOBaHHBIN
TeHeTUYECKUE 3a]Jaul Ha IUTHOPUIHOE CKPEIIMBaHUE | 3a4eT
IeveTuka  moJia. | PackpeiBaTh copepkaHue TEpMHHOB H TOHATHH: | Tekymuii KOHTpOb B hopme:
HacnenoBanme XpOMOCOMHBIN  Habop, ayTOCOMBI, MOJIOBBIE | - IPAKTUYECKUE PAOOTHI;
NMPU3HAKOB, XPOMOCOMBI, TOMOTaMETHBIA TIOJ, T€TEPOTaMETHBIN | -CAMOCTOSTEIIbHbBIC PA0OOTHI;
CLeNJIeHHbIX ¢ | I0JI, CUETJIEHHOE C MOJIOM HAcJIeJOBAaHUE TPU3HAKOB. | TECTUPOBAHUS IO  TE€MaM
10JIOM OOBACHATh LUTOJOTHYECKHE OCHOBBI XPOMOCOMHOTO | TUCIMIUIMHBI,

MECXaHU3Ma OIIPpCACIICHUA IoJjia Y  Pa3IMYHBIX

- YCTHBIN OTPOC;
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OPraHu3MOB. CpaBHuBaTh 3aKOHOMEPHOCTH | ITOroBBIM  KOHTPOJIb B
HacJleIOBaHUs IPU3HAKOB, CLEIUIEHHBIX M He | opme:
CLEIUIEHHBIX € MoJIoM. Pemarh reHeTuyeckue 3ajauu | - YTEHHE, Iepeckas, JUallor,
Ha HACJIEZIOBAaHNE CLEIUICHHBIX C II0JIOM IIPU3HAKOB cooOuieHne Ha
npo¢eCCHOHATBHYIO TEMY
- nuddepeHIpOBaHHBIN
3a4eT
I'enernxa PackpbiBaTh cozepkaHHMEe TEPMUHOB W MOHATHH: | Tekymuii KOHTPOIb B popMme:
yeJioBeKa KapUOTUIl ~YEJOBEKAa, LUTOTEHETUYECKHH METO/l, | - MPAaKTUYEeCKUe padoThl;
TEHEAIOTUYECKUI METO[, POJIOCIIOBHBIE, | -CAaMOCTOATENbHbIE Pa0OTHI;
ONMU3HENOBBI METOJl, HACJICJCTBEHHBIC OOJE3HM: | TECTUPOBAHUS 10  TEeMaMm
(MOHOT€HHBIE, C HACJICJCTBEHHON | JUCLUILINHEL,
IIPEIPACTIONOKEHHOCTBIO, XPOMOCOMHBIE), MEAMKO- | - YCTHBIN OIpOC;
TEHETHUYECKOE KOHCYJIbTUPOBAHHUE. HTOroBelii  KOHTpOIb B
[lepeuncnsaTe 0COOEHHOCTM M3y4yeHUs TEHETHKHU | popme:
YEJIOBEKa; IPUBOJUTH IPUMEPBHl HACJIECACTBEHHBIX | - YTEHHE, IEpecKas, JUaJIorT,
OoJie3HEW YeNoBeKa, XapaKTepU30BaThb METOJbI HUX | COOOIICHUE Ha
NpoQHUIAKTUKH; OOOCHOBBIBaTh 3HAUEHHE MEIUKO- | MPO(ECCHOHAIBHYIO TEMY
TE€HETUYECKOT O - QG epeHIMPOBAHHBIN
KOHCYJIbTUPOBaHHUS. 3a4eT
BBISBIATE U cpaBHUBATH MEXAY COOOW TOMHHAHTHBIE
1 PELIECCUBHBIE TPU3HAKU YEJIOBEKA.
CoCTaBIISITh M aHAJIM3UPOBATH POAOCIOBHBIE YEJIOBEKA.
Cenexuus PackpbiBaTh copepikaHuMe TEpPMHUHOB W TOHATHIM: | Tekymuii KOHTPOIb B popme:
OPraHu3MoOB, CEJIEKIIMSI, COPT, MOPO/Ia, IITAMM, JJOMECTUKALIUS, UJTU | - IPAKTUYECKUE paboThI;
OCHOBBI 0JIOMalllHUBaHUE, LHEHTPBl ~ MHOrooOpasusi M | -CaMOCTOATENbHbIE PadOTHI;
OMOTEeXHOJIOTHH MIPOUCXOXKICHUS KYJIbTYPHBIX PACTEHUN U )KMBOTHBIX, | TECTUPOBaHUSI 1O  TeMaMm
ruOpuau3alys, UCKYCCTBEHHBIH 0TOOP. JUCLUIUINHBL,
HazpiBaTh M CpaBHHUBAaTh OCHOBHBIE ATAllbl PAa3BUTHS | - YCTHBIN OIMPOC;
CEJIEKIUU. Nroroseii KOHTpPOJIb B
Wznarate yuennme H. WM. BaBwmioBa o 1entpax | ¢popme:
IIPOUCXOXKAECHNS KYJIbTYPHBIX PAcTCHM; pa3nuuaTh | - YTCHHME, IEpecKas, JUallor,
LHEHTpbl ~Ha  Kapre  MHUpa, CBSA3bIBaTh  UX | COOOIEHUE Ha
MECTOMOJIO)KEHHE €  OYaraMd  BO3HHMKHOBEHHMS | MPO(ECCHOHAIBHYIO TEMY
JPEBHENIINX [IMBUIIM3ALUN. - nuddepeHIMPOBaHHBIN
CpaBHUBaTh cOpTa KyJIbTYPHBIX DPACTEHUH, MOPOXBI | 3a4ET
JOMAIIHUX JKUBOTHBIX M HX JMKUX [PEIKOB.
OnenuBaTth  pojib  CeNEKIUMM B  oOecrieuyeHUH
IPOJIOBOJILCTBEHHON 0€30M1aCHOCTH YeJIOBEUYECTBA
IBOJIOLHOHHAS PackpbiBaTh copepikaHue TEpPMUHOB H TOHATHH: | Tekymuii KOHTPOIb B popme:
OmoJIorus ABOJIIOLIMS, TEepexoAHble (HOpMbI, (HUIOTCHETUYECKUE | - MPAKTUYECKUE pabOThI;

pSAABl,  BUABI-DHIEMUKH,  BUJABI-PEIUKTBI,  3aKOH
3apOJIBIILIEBOTO CXOJICTBA, OMOT€HETUYECKUN 3aKOH,
TOMOJIOTHYHBIE " aHAJIOTUYHBIC OpTaH#bl,
PYIUMEHTApHBIE OpraHbl, aTABU3MBI.

[TepeuuncnsTh OCHOBHBIE STAaIbI pa3BHUTHSA
ABOJIFOIIMOHHOU TEOpUH. XapakTepu3oBaTh
CBUJICTENILCTBA  JBOJIOIMU:  IMAJCOHTOJIOTHUYECKUE,
ouoreorpaduyeckue, AMOPHOJIOTHYECKHE,
CpPaBHHUTEIHHO-aHATOMUYECKHE, MOJIEKYJISIPHO-
OMOXHUMUYECKHE.

[TpuBOIUTE IPUMEPHI TEPEXOTHBIX (OPM OPTaHU3MOB,
(buIoreHeTHYECKUX pAIOB.

[TpuBOIUTE GOPMYITUPOBKHU 3aKOHOB

-CaMOCTOSATENbHbIE PadOTHI;

TECTUPOBAHUS 1O  TeMaM
JUCITUTLUTAHBL,

- YCTHBIH OMpPOC;

WToroselii  KOHTPOIJIb B
dbopme:

- 4YTeHHe, Mepeckas, IHajor,
cool1eHue Ha
po(hecCHOHATTFHYIO TEMY

- nuddepeHIpOBaHHBIN
3a4er
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Bo3aukHoBeHnne u

PackpelBaTh conepKaHME TEPMHUHOB W IOHATUM:

Texkymuit KOHTPOJIb B hopme:

pa3BUTHE JKH3HH | KpeallMOHU3M, a0HOreHe3, BUTAIU3M, NaHCHEPMUs, | - IPAKTUYECKHE PaOOTHI;

Ha 3emuie 0momo33, KoalepBaTbl, MPOOMOHTHI, CHUMOHMOTEHE3. | -CAaMOCTOSTeITbHBIC PAaOOTHI;
XapakTepu3oBaTh METOAbl W3YYEHHsS] UCTOPHUECKOTO | TECTUPOBAHUS IO  TeMaM
npouutoro 3emiu. IlepedncnsiTb OCHOBHBIE JTambl | AUCLUILIMHBL
XUMUYECKON U OMOJIOTUYECKON IBOJTIOIUH. - YCTHBIN OMpPOC;

W3narate  comepxkaHue  runore3 U Teopud | UITOroBeli  KOHTpOJIb B
BO3HUKHOBEHHUSl XKM3HU Ha 3emiie (KpeauuoHu3Ma, | hopme:

CaMOIIPOM3BOJIBHOTO ~ 3apOXkJI€HUs (CIOHTAaHHOIO), | - YTEHHE, IepecKas, JUallor,
nancriepmun, rtunoressl PHK-mupa). OmmceiBath | cooOrieHne Ha
skcnepumenTsl C. Muiepa u I'. FOpu no nonydenuio | npohecCHOHATBHYIO TEMY
OpPraHMYECKHUX BEIECTB M3 HEOPraHMYECKHX IYTEM | - nubhepeHIMPOBaHHBIN
a0MOTreHHOT0 CHHTE3a 3a4er

Opranusmbl u | PackpbiBaTh conepikaHue TEpMHUHOB U TOHATUHN: | Tekymuii KOHTPOIb B popMme:

OKpY:Kalolas OKOJIOTHSI, TIOJIEBbIE HAONIONEHHS, SKCIEPUMEHTEHI, | - IpPaKTHYECKUe paboThl;

cpena MOHHUTOPUHT OKpY>Karollel Ccpellbl, MOAEIUPOBAaHUE, | -CAMOCTOSTeTbHbIE PabOTHI;
HKOJIOTHYECKOE MUPOBO33PEHHUE. TECTUPOBAaHUS 10  TEMaM
[lepeuucnars 3a1a4u IKOJIOTUH, €€ pa3/iesbl U CBSI3U C | AUCHUILINHBL;

JpYyrMMHM  HaykKaMH.  XapakTepu3oBaTb  METObI | - YCTHBIN ONpoC;
HKOJIOTUYECKUX UCCIIeIOBAaHUMN HToroBplii  KOHTPOJb B
dbopme:
- YTeHHUe, MepecKkas, JAUAJOor,
coo01eHue Ha
npodhecCuoHaTbHYI0 TEMY
- nubdepeHIMPOBaHHBIN
3a4eT

Coo0mecrBa u | PackppiBaTh coaepkaHue TEpPMUHOB U NOHATUH: | Tekymuii KOHTPOIb B popMme:

IKOJIOTHYECKHe OMOIIeHO3,  JKOCHCTeMa,  OMOreOleHO03,  BUABI- | - IPAKTHUYECKUE paboThI;

CUCTEMBI JIOMHMHAHTBI, 9KOJIOTMYECKas HUIIA. -CaMOCTOSTEIbHbIE Pa0OTHI;
Xapakrepu3oBaTh OHOLIEHO3 (COOOILIECTBO), €ro | TECTUPOBaHMUA IO  TeMaM
BUJIOBYIO, TPOCTPAHCTBEHHYI0 U  TPO(MUYECKYIO | AUCLUILINHBL;

CTPYKTYPBIL. - YCTHBIH OIIPOC;
OOBsICHATH pOJIb  KOMIIOHEHTOB  OuoneHo3a B | UTOroBelii  KOHTpOJb B

MOJJIEPKAaHUU €T0 CTPYKTYphl U CYILIECTBOBAHMS Ha
onpeneaEHHON TEPPUTOPHH. OOBSICHATD
OMOJIOTUYECKH CMBICT SIPYCHOCTH U JUCTOBOM
Mo3auku. CpaBHUBATh KOMITIOHEHTBHI OWMOIIEHO30B, MX
BUJIOBYIO, TIPOCTPAHCTBEHHYI0O H  TPO(DUUECKYIO
CTPYKTYPBI, CBSI3U MEKTy OPTaHHU3MaMHU

dopme:

- YTCHHWE, TepecKas, TUajor,
cooOrieHue Ha
pohecCHOHATIbHYIO TEMY

- Qg pepeHIIMPOBAHHBIN
3a4eT
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