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1. O0masi XxapaKkTepucTHKA padoyeill NporpaMMbl y4eOHOM IMCHUIIIMHBI

1.1 Mecto y4eOHON AMCUMILIMHBI B CTPYKType OCHOBHOH NpogeccHoHAIbHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI

Vuebnas paucrummHa « BJ[.08 buonorus» paspaborana Ha OCHOBE TpeOOBaHUM,
cootBercTByOImIX ®I'OC COO, ®I'OC CIIO no cnemmansHoctu CIIO 15.02.16 Texnonorus
MAIIMHOCTPOSHUS U TOJIOKEHUU (eepaabHOli OCHOBHOHM 0011e00pa3oBaTeIbHON MPOrpaMMbI
COO (nmanee — ®OII COO), a Taxxke ¢ yuetoMm nosydyaemon crienuainbaoctu CI1O.

B cootBerctBUn ¢ ®I'OC COO yuebnas mucuurimHa « BJ1.08 buosorus» Bxomut B
npeaMeTHyl0 o0macTh «ECTECTBEHHBIE HAyKW» U SBISETCS OO0S3aTENBbHOW JUISI W3y4YCHHS.
VYuebnas auctumuinHa « bJ1.08 bruonorus » u3ydaercst Ha 6a30BOM YpOBHE .

Pabouas mporpamma oOmieoOpa3zoBarensHoi yueOHou mucturinabl « bJ[.08 buonorus»
SIBJIIETCS COCTAaBHOM 4acThio MporpammHo-Meroandeckoro comnpoBoxkaeHus OIT CIIO na Oaze
OCHOBHOTO o0miero o6paszoBanus ¢ nonydennem COQO, peanusyemoit B IlonurexHuueckom
kosemxke BI'TY.

1.2 Ilesab ¥ NJIAaHUPYeMbIe Pe3yJbTAThl OCBOEHHUS Y4eOHOMH AUCHHIIHHBI:

N3yuenne yuebnoit mucummmbbl « BJ[.08 buomorums» Ha ypoBHE cpeaHEro oOIIero
00pa3zoBaHus HAITPABJICHO HA JOCTIKCHHE CIICAYIOIINX IETICH:
OBJIaJIeHHE OOYYaIOLIMMUCS 3HAHUSAMHU O CTPYKTYpPHO- (DYHKIIMOHAJIBHOM OpraHU3al[iy KUBBIX
CHUCTEM pa3HOTO paHTa M MPUOOpETEHHWE YMEHWW WCIOJIb30BaTh OTH 3HAHUA JJII TPAMOTHBIX
NeUCTBUI B OTHOUIEHMM OOBEKTOB JKMBOM MPUPOJABI M PELIEHUS Pa3IUYHBIX >KU3HEHHBIX
poOIeM.
Hoctmxenne uenu wusydenust ydeOHoro  mpenmera — «buosorus» Ha 06a3oBOM ypoBHE
obecrieunBaeTcs PeIIeHUEM CIIEIYIOUIUX 3a/1au:
— OCBOCHHE OO0YYarOIMMHCS CUCTEMBbl 3HAHUI O OHOJIOTHYECKHX TEOPHSX, YUCHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXalluX OCHOBOM st (popMHpOBaHUS
MIPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHOM KapTHHE MHUpa; O METOJaX HAy4yHOTO IO3HAHUS;
CTPOEHUHM, MHOTOOOpa3MM W OCOOEHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YPOBHSI OpraHHU3aluy;
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTUY;
— (dbopMupoBaHre y OOy4yaroUIMXCsl MO3HABATENIbHBIX, MHTEUIEKTYAJbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B Ipolecce aHalnKu3a JaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTMH HAyYHBIX B3IJISAIOB,
UJeH U MoAX0I0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;
— CTaHOBJIEHHE Yy OOydarommxcsi oOmell KylbTypbl, (YHKIMOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBSACHATH U OLEHUBATH SBICHUS OKPYKAIOIIET0 MUpPA >KMBOW MPUPOIbI Ha
OCHOBAHUU 3HAHUH U OMBITA, MOJTYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;
— (dbopMupoBaHre y OOy4aromMXCsS YMEHUN HIUTIOCTPUPOBATH 3HAYEHHE OMOIOTMYECKUX
3HAHMA B TMPAKTUYECKOW JESITETbHOCTH YEJIOBEKa, PAa3BUTUM COBPEMEHHBIX MEIULUHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOIOTHIA;
— BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YENOBEKOM >KMBOW IPHUPOJIBI,
He00X0IuMOCTH OEpPEeKHOTO OTHOIICHHS K HEeW, COOMIOICHUS STHUYECKUX HOPM TPU MPOBEACHUU
OMOJIOTUYECKHUX HCCIIEI0BAHMUIA;
— OCO3HAHHE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUTSl TIOBBIMIEHUS YPOBHS SKOJIOTHYECKOMN
KYJIBTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;
— MpUMEHEHHE MPHOOPETEHHBIX 3HAHUN M YMEHHUIl B TOBCEIHEBHOU >KWU3HU JUIS OLEHKHU
MOCIIEJICTBUI CBOEH JEATEIbHOCTH 1O OTHOIIEHUIO K OKpYXKarwllel cpelne, COOCTBEHHOMY
3I0pOBbI0; 000CHOBaHME U COOMIOCHNE Mep MPOMUIAKTUKK 3a00JIeBaHUMN.

B pamkax ocBoeHHs MporpamMmbl y4eOHOW TUCIHIUIMHBI Y oOydaromuxcs GOopMUPYIOTCS
00II1e KOMITETEHITUH:

Kon HanmeHoBaHHEe 00X KOMIIETEHIIHIA

OK1
BeiOupare  cmocoObl  pemieHuss  3aad  NpO(ECCHOHAIBHOM  JeITEeNbHOCTH

MMPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM;




OK 2 Hcnonp3oBaTh COBpPEMEHHBIE CPEICTBA IMOWCKA, aHaIM3a W HHTEPIpPETAIMU
I/IH(bOpMa]_[I/II/I u I/IH(l)OpMaL[I/IOHHBIe TEXHOJIOIr'Uu  AJId BBITIOJIHEHUA  3aJa4
podecCHOHAITBHON IS TEHHOCTH;

OK 3 ITnanupoBaTh M peaan30BbIBaTh COOCTBEHHOE IPO(ECCHOHANBHOE U JIMYHOCTHOE
pa3BUTHE, MPEINPUHUMATEIBCKYIO IESATEIbHOCTh B NpOQecCHOHATBHON cdepe,
WCIO0JIb30BaTh 3HAHMS MO (PUHAHCOBOW TPaMOTHOCTU B PA3IUYHBIX YKU3HEHHBIX

CUTYaIUsIX;
OK 4 D¢ hexTHBHO B3aMMOACHCTBOBATH M Pa0OTaTh B KOJUICKTHBE U KOMAH/IC;
OK 5 OcymiecTBIATh YCTHYIO M IUCBbMEHHYIO KOMMYHHUKALMIO Ha TOCYAApCTBEHHOM

s3pike  Poccuiickoit  ®deneparuu ¢ y4eToM OCOOEHHOCTEH  COLMAIBHOTO H
KYJIBTYPHOI'O KOHTEKCTA,

OK 6 [IposiBisATE IPAXKIAHCKO-TTATPHOTHYECKYIO MTO3UIIUIO, JIEMOHCTPHUPOBATH
OCO3HAHHOE MOBEJCHUE Ha OCHOBE TPAIUIMOHHBIX OOLEYEI0BEYECKUX [IECHHOCTEH,
B TOM YHUCJIE C Y4E€TOM TapMOHM3ALMA MEKHALIMOHAJIBHBIX U MEXPEIUTHO3HBIX
OTHOIIECHUW, TPUMEHSATh CTaHJAAPThl aHTUKOPPYIILIMOHHOTO NIOBEIACHUS;

OK 7 ConeiicTBOBaTh  COXPAHEHHUIO  OKPYXKAIOMIEH  Cpelbl, PpecypcocOepekeHHIo,
IIPHUMCHSATH 3HAHU 00 N3MCHCHHUU KiuMara, IMIPUHOUIIBI 6epe)KJ'II/IBOFO
MIPOU3BOJICTBA, Y3PPEKTHUBHO IEHCTBOBATH B UPE3BbIYAHHBIX CUTYALIUSX;

OK 8 Hcnonb3oBath cpenctBa (Gu3NUECKON KYIbTYpPbl ISl COXPAaHEHUS U YKPEIUJICHHS
3I0pOBbsl B IIpoliecce MPOQECCHOHATBHON JEATEIbHOCTH U MOAJEP KAHUSA
HE00X0IMMOT0 YPOBHS (pU3MUECKOM MOATrOTOBIEHHOCTH;

OK9 [Tonb3oBatrbest mpodecCHOHANBPHOW JIOKYMEHTalMed Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX.

1 po(hecCHOHATbHBIE KOMIIETEHITHHN:

Kon HaumeHoBaHUE BUI0B JeSITEJLHOCTH U NMPO(eCcCHOHATBHBIX KOMIIETEeH U
B/l 3.4.5 |Opranms3anus paboT MO peanu3alud TEXHOJOTHYECKHUX  TIPOIECCOB B
MaIIMHOCTPOUTEITHLHOM TIPOU3BOJICTBE
[IK 5.4. | Peain30BbIBaTh  TEXHOJOTHMYECKUE  MPOIECCHl B MAIIMHOCTPOUTEIHHOM
MPOM3BOJICTBE C COOJIIOJIGHUEM TpPEOOBaHUN OXpaHbl TpyJa, OE30MaCHOCTH
KU3HEACITCIIBHOCTH M 3alllUThl OKPY)KAIOWIEH Cpebl, MPUHIIMIIOB W METOOB
OEpPEKITMBOTO MMPOU3BOJICTBA.

Komnerenmuu, chopmMupoBaHHble OOy4JaIOMIUMKCSA TNPU  HM3YyYEHUHU JIUCIHUIUIMHBI
obmeoOpazoBaTenpHOro nmukia « bJ1.08 buonorus » , yrimyOusiroTCs U paciupsitoTCs B Ipoliecce
W3YYEeHUS JUCHHIUIMH OOIIeryMaHUTapHOro, oO0ImenpodeccHoHalIbHOTO 1MKIA, a TakKkKe
OTIIENbHBIX TUCHUIUIMH TpodeccruonanbHbix Moayneit OITOIT CIIO.

Pe3synbpraramMmu ocBoeHMsI MPOTrpaMMbl Y4€OHOM TUCIUTUIMHBI 00YYarOIIUMHUCS SIBIISIFOTCS:
JInyHOCTHBIE Pe3yaIbTAThI:

B cTpykType JHMYHOCTHBIX PE3ylIbTaTOB OCBOEHUs mHpeameTra «buonorus» BblIeNeHBI
CIIEyIOIIME COCTABIAIOIIME: OCO3HAaHHWE OOYy4YaIOUIUMHUCS  POCCHICKOM  IpaKIaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOINPEIECICHUIO;
HaJIMYMe MOTUBALMU K OOyueHUIO OMOJIOTHH; IENCHANPABICHHOE pa3BUTHE BHYTPEHHUX
yOeXJAeHU  JTUYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH H HCTOPUYECKUX TpPaTUIUil
pa3BUTHS ~ OWOJIOTMUECKOTO  3HAHUA, TOTOBHOCTh M  CHOCOOHOCTh  OOyYaromImxcs
PYKOBOJCTBOBAaTbCSA B  CBOEH  JI€ATEIBHOCTH  LIEHHOCTHO-CMBICIIOBBIMU  YCTaHOBKAaMH,
MPUCYIIMMH CHCTEMe OMOJIOTHYECKOTO OO0pa3oBaHMs; HaTUYHe OSKOJOTHYEeCKOro IIpaBo-
CO3HAHMSI, CIOCOOHOCTH CTaBUTH LI U CTPOUTH KU3HEHHBIE TIAHBL.

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS IMpeaMeTa «buosiorus» JOCTUTalTCS B €IUHCTBE y4eOHOMH
U BOCHHUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUMCKUMU COLIMO-
KYJIbTYpPHBIMH, HCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, TPUHATHIMU B
oOmecTBe TMpaBUJIAaMH W HOPMaMHu TOBEJCHHUS M CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
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CaMOBOCITUTAHUS U CaMOPA3BUTHUSA, PA3BUTUS BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA,
YBaXKEHUSI K 3aKOHY U IPaBOMOPSIKY,

YEJIOBEKYy Tpylda U CTapuieMy TOKOJICHHIO, B3aUMHOTO YBa)KEHHUs, OCpEKHOTO
OTHOLIEHUS K KYJIbTYPHOMY HACJIEAUIO U TPAJAULMAM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoi
®degepanuu, MPUPOJIE U OKpYXKAIoLIEH cpere.

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS YydeOHOro mpeamera «bHONOTHS»  JOJKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEN TMO3UUMEH JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OpUEHTAlUW, IO3UTUBHBIX
BHYTPEHHUX YOEKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO
oOmiecTBa, pacIIMPeHUE KU3HEHHOTO ONBITA M ONBITA JCSITEILHOCTH B IPOIECCE peaTH3aIiH
OCHOBHBIX Ha- MPABJICHUA BOCIIUTATEILHON JACSITEIBHOCTH, B TOM YHCIIC B YACTH:

1. I'pa:knaHckoro BoCnMTaAHUS:

—  c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3HUIIMK  OOYYaroIIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO 4YJI€Ha POCCUHCKOTO OOIIECTRA;

—  OCO3HaHHE CBOWX KOHCTHUTYIIMOHHBIX MpaB U O00S3aHHOCTEH, yBaXKE€HUE 3aKOHA U
MPaBOMOPSIIKA;

—  TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH IMPH CO3JIaHUU YYEOHBIX
MPOEKTOB, pEIIeHWHW YYeOHBIX U T[O3HABAaTEIbHBIX 3a7a4, BBHITIOJHEHUH OHOJOTHYECKUX
IKCIIEPUMEHTOB;

—  CcmoCOOHOCTBH OTPENENATh COOCTBEHHYIO MO3HUIIAIO 1O OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM JXU3HU U OOBSICHATH €€,

—  yMEHHME YYHTHIBaTh B CBOUX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C pa3HBIMU YOEKICHUSIMH, KYIbTYPHBIMHU IIEHHOCTSIMU M COLMATBLHBIM
MOJIOKEHHUEM;

—  TOTOBHOCTb K COTPYIHHUYECTBY B IMPOILIECCE COBMECTHOTO BBIMOJIHEHHUS y4EOHBIX,
[IO3HABATENbHBIX W HMCCIENOBATENIbCKUX 33/1a4, YBAXKHUTEIBHOE OTHOLIEHHE K MHEHHIO
OTIIOHEHTOB MPH 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPKAHNUS;

—  TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH.

2. ITaTproTHYECKOTr0 BOCHUTAHUA:

—  c(opMUPOBAHHOCTh POCCUICKOM Tpa)KIaHCKONH HICHTHUYHOCTH, MAaTPUOTHU3MA,
YBaXXEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PonnHOMN, ropoctu 3a cBOU
Kpaid, cBOI0 PoauHy, CBOM S3BIK M KYyJbTYpPY, NPOIUIOE U HACTOSIIEE MHOTOHALMOHAIBHOTO
Hapoja Poccun;

—  LEHHOCTHOE€ OTHOLIEHHWE K MPUPOJHOMY HACIEAUI0 M NaMATHHKAM IPUPOJIbI;
JNOCTH>KEHHUSIM Poccuu B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;

—  CIOCOOHOCTH OLEHUBATh BKJIAJ POCCUUCKHUX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE
OMOJIOTHH, TOHUMaHKE 3HAYEHUSI OMOJIOTHH B MMO3HAHUU 3aKOHOB MPUPO/IbI, B )KH3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

—  uneitHas yOexIE€HHOCTb, TOTOBHOCTh K CiIyKeHHI0O OTedyecTBYy M €ro 3ailuTe,
OTBETCTBEHHOCTb 3a €r0 CyIb0Yy.

3. JlyXOBHO-HPABCTBEHHOI0 BOCIHHUTAHUA:

—  OCO3HaHHUE JYXOBHBIX IEHHOCTEH POCCUICKOTO HApOa;

—  c(opMUpOBaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;

—  CIOCOOHOCTh OIIGHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC pEIICHHUS,
OPHUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

—  OCO3HAHHE JUYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYUBOTO OYIYIIEro;

—  OTBETCTBEHHOE OTHOUIEHHE K CBOMM POJMUTENSAM, CO3JAHMI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEWHOM >KU3HU B COOTBETCTBUHU C TPATULUAMH HAPOJOB
Poccun.

4. ICTEeTUYEeCKOr0 BOCIIUTAHUA:

—  OCTETHYECKOE OTHOIIEHHE K MHUpY, BKIIOYas JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHHUH;

—  TIOHUMaHHE SMOIIMOHAIBHOTO BO3JAEUCTBUS )KMBOM MPUPOBI U €€ LICHHOCTH;
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—  TOTOBHOCTh K CaMOBBIPXCHHIO B pa3HBIX BHUIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIATH Ka4eCTBA TBOPUYECKOH JTMUHOCTH.

o. Du3nYecKOro BOCIUTAHUS:

—  TIOHMMaHHE M peajH3alus 3J0poBOro u OezomacHOro o0pasa >KM3HH (340pOBOE
MUTaHUE, COOIOJICHIE TUTHCHUYECKUX MPABUI U HOPM, COATAHCUPOBAHHBIA PEKHUM 3aHATUN U
OTIBIXA, PEryisipHas (pu3NYecKas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

—  TIOHMMaHHE IEHHOCTH MPABUJI WHAWBUIYAILHOTO M KOJUICKTHBHOTO O€3011acHOTO
MOBEJICHHS B CUTYALIUSX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIIOJICH;

—  OCO3HaHHME TMOCTEICTBHH M HENpPUATHE BPEAHBIX NPUBBIUEK (ynoTpeOneHus
QJIKOT0JIs1, HAPKOTUKOB, KypeHHUSI).

6. TpynoBoro BocnuTaHus:

—  TOTOBHOCTb K TPYy/Zy, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPYI0JII00uE;

—  TOTOBHOCTh K aKTHUBHOW JIEATEIBHOCTH TEXHOJOTHUYECKOW W CONUAIBHOU
HaNpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,

TUTAHUPOBATH U CAMOCTOSTENILHO BBITIOHATH TAKYIO IESTEILHOCTB;

—  HHTepeCc K pa3inyHbIM cdepaMm NpodecCHOHANBHON JAESITEIbHOCTH, yMEHHUE
COBEpIIATh OCO3HAHHBIA BHIOOpP Oyayme mnpodeccun © peaTu30BBIBATE COOCTBEHHBIE
YKU3HEHHBIC TITAHEI;

—  TOTOBHOCTb M CIIOCOOHOCTH K 00Opa30BaHMUIO M CaMOOOPa30BaHUIO HA MPOTKEHUH
BCEH KU3HU.

1. IKOJIOTH4eCKOr0 BOCIIUTAHUS:

—  DKOJIOTHYECKH I1eJIeco00pa3HOe OTHOUIEHHE K MPUPOJE KaK UICTOYHHUKY KU3HHU Ha
3emiie, OCHOBE €€ CyILIeCTBOBAHUS;

—  TIOBBIILIEHWE YPOBHS DKOJIOTUYECKOM  KyJIbTYpbl: TNPUOOPETEHHE  OIbITa
TUTAHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCJIEACTBUN JJIs1 OKPYKAIOLEH Cpebl;

—  OCO3HaHHMe TJI00AJBHOTO XapakTepa OHKOJIOTMYECKUX NpodiieM M IyTed HX
pelIeHus;

—  cnocoOHOCTh MCIOJIB30BaTh MPUOOpETaeMble TTPU M3ydeHUU OWOJIOTUH 3HAHUS U
YMEHHSI TpH pELIEHUH NpoOsieM,  CBS3aHHBIX C PAlMOHAIBHBIM PHUPOIONOIH30BAHUEM
(coOmroenue mpaBWIl MOBEICHUSI B IIPHUPOJIC, HAMpPaBICHHBIX Ha COXpaHEHHE PAaBHOBECHUS B
AKOCHUCTEMaX, OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

—  aKTHBHO€ HENpUsTHE ACHCTBUI, MPUHOCSIIHUX BpPE] OKPYXKaIOLIEH MPUPOIHOM
cpene, yMEHHE  MPOTHO3UPOBATh  HEONArONPUSTHBIE  JKOJOTMYECKUE  MOCIEACTBUS
MpeaNpPUHUMAEMbIX JEHCTBUI U TPeI0TBpALATh UX;

—  HaJu4ue Pa3BUTOIO DKOJOTHYECKOTO MBIIUICHUS, 3KOJOTHYECKON KYIbTYpHI,
OTIbITa JESATENILHOCTH SKOJIOTMYECKO HAaIlpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MMM B
MO3HABATEIbHON, KOMMYHUKATUBHON M COLMANbHOW MPAKTHKE, TOTOBHOCTH K y4acTHUIO B
MIPAKTUYECKON JAEeSITENbHOCTU AKOJIOTUYECKOI HAMIPABICHHOCTH.

8. ILleHHOCTH HAYYHOI'0 MO3HAHMS:

—  c(opMHUpOBAaHHOCTH  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAayKH U OOIIECTBEHHON MPAaKTHUKH, OCHOBAHHOTO HA JMAJIOre KYIbTYD,
CMOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

—  COBEpILEHCTBOBAHUE SI3BIKOBOM M  YHTATEIbCKOW  KYIBTYPHI KaK CpeACTBa
B3aMMO/ICHCTBUS MEXTy JTIOJAbMH U MMO3HAHUS MUPA;

—  T1noHuMaHue crnenupukd OUOJOTHMH KaK HayKd, OCO3HaHHE €€ poiau B
(hOpMHUPOBAHUH PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO MPEICTaBICHH
00 OKpyXarolleM MHpe KaKk O eIMHCTBE IPHPOJIbI, YeloBeKa W OOlIecTBa, B IMO- 3HAHUU
MIPUPOTHBIX 3aKOHOMEPHOCTEH U pelIeHu  mpoOIeM cOXpaHeHHs PUPOTHOTO PAaBHOBECHS,

—  yOeXIEHHOCTh B 3HAYMMOCTH OWOJNIOTHM JUIsi COBPEMEHHOW IIMBHIIM3AILINU:
o0ecrieyeHUss HOBOTO  YPOBHS pa3BUTHUS MEIUIMHBI; CO3JaHUS TMEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CIIOCOOHBIX peliaTh pecypcHbIe MPOOIEeMBbl Pa3BUTHS YEJIOBEUECTBA; MOUCKA
myTeldl BBIXOJAa U3 TJIOOATBHBIX OJKOJIOTUYECKUX TMpobieM U olecrmeueHus mepexoja K
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YCTOMYMBOMY pa3BUTHUIO, DPALMOHAIBHOMY HCIOJB30BAaHUIO IPUPOJHBIX PpECYpcOB U
(OpMUPOBAHHIO HOBBIX CTAHIAPTOB KU3HU;

—  3aMHTEpPECOBAHHOCTH B MOJYYEHUU OMOJOIMYECKUX 3HAHUI B LIEJSAX HNOBBIIEHUS
oO11el KylnbTyphl, €CTECTBEHHO-HAyYHOU I'PAMOTHOCTH KaK COCTaBHOWM 4acTH (PYHKIMOHAIBHON
IpPaMOTHOCTH 00Yydaromuxcs, popMupyemMoit Ipu U3y4eHnn OUOJIOTHH;

—  TIOHUMMAaHHUE CYLUIHOCTH METOJIOB II03HAHUS, MCIIOJIb3YyEMBIX B E€CTECTBEHHBIX
HayKaX, ClIOCOOHOCTb MCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIsl aHAJIU3a U OObSICHEHUS SIBJICHUM
OKPY)KAIOILIEr0 MHUpa M IPOUCXOAAIIUMX B HEM M3MEHEHHWI; yMeHue Jienarb O0OOCHOBAaHHBIE
3aKIIOYCHUSI Ha OCHOBE HAYYHBIX (AKTOB M MMEIOUIMXCS JaHHBIX C IENBI0 TOJXy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

—  CIOCOOHOCTh CaMOCTOSITENIBHO HCIHOJB30BAaTh OHOJOTHYECKHE 3HAHUSA JUIS
pelieHus npo0ieM B peabHbIX )KM3HEHHBIX CUTYalINsX;

—  OCO3HaHME IEHHOCTH HAay4YHOH JeSTEJIbHOCTH, TOTOBHOCTh OCYIIECTBIATH
MIPOEKTHYIO U MCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIyaJIbHO U B PYIIIE;

—  TOTOBHOCTb U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHMIO,
K AaKTUBHOMY IIOJyYEHUIO HOBBIX 3HAHUU MO OMOJIOTMM B COOTBETCTBHU C KU3HEHHBIMU
MOTPEOHOCTSAMHU.

B nporecce nocTuKeHUs JIMYHOCTHBIX PpE3YJIbTaTOB OCBOEHHUS OOydaroUUMUCS
MporpaMMbl ~ cpeaHero  obmiero  oOpa3oBaHus y  OOydYalOIIMXCSA  COBEPIIECHCTBYETCS
SMOIMOHANBHBIN UHTEJUIEKT, IIPeIoJiaratolinii copMUPOBAHHOCTH:

—  CaMOCO3HaHMsI, BKJIIOYAIOLIEr0 CIHOCOOHOCTh INOHHUMATh CBOE 3MOIMOHAJIBHOE
COCTOSIHUE, BHUJAETh HANpaBJICHUs PA3BUTHUS COOCTBEHHON SMOIMOHAIBHON cdepbl, OBITH
YBEPEHHBIM B cele;

—  CaMOPETyJIMpPOBaHHsA, BKJIKOYAIOMIEI0 CAaMOKOHTPOJb, YMECHHE IPUHMMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOLMOHAIBHBIM
W3MEHEHMSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

—  BHYTPEHHEH MOTHBAllMM, BKIIOYAIOIICH CTPEMIICHHUE K AOCTH)KCHUIO LEIU U
ycnexy, ONTUMHU3M, THULIMATUBHOCTb, YMEHHE JEHCTBOBATH, HCXOMS U3 CBOUX BO3MOXHOCTEH;

—  SMIIaTHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHUMAaTh 3MOLMOHAIBHOE COCTOSHHE
IPYruX, YYUTHIBATh €ro MpH OCYLIECTBIEHUM KOMMYHHUKAIMM, CIOCOOHOCTh K COUYBCTBUIO U
COIIEPEKUBAHMUIO;

—  COLMAJIbHBIX HABBIKOB, BKIIOYAIOLIUX CIIOCOOHOCTh BBICTpauMBaTh OTHOLIEHMS C
APYTUMHU JIFOABMH, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3pelaTb KOHQIUKTBHIL.
MeranpeaMeTHble pe3yJabTaThl:

MeranpeaqMeTHble pe3yiabTaThl  OCBOGHUs — ydyeOHoro  mpeamera «buosorus»
BKJIFOYAIOT: 3HAYUMBIC JUISt (dopmMHpOBaHUs MHPOBO33PEHHUS oOyyaromuxcs
MEXJIUCIMITTIMHAPHBIE (MEXIpeAMETHbIE) OOIIeHAayYHbIE MOHATHS, OTPAXKAIOLINE 1EI0OCTHOCTh
Hay4HOH KapTHHBI MHpa U CHEUU(PHUKY METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKkax (BELIEeCTBO, SHEPIUs, sIBICHUE, MPOLecC, CUCTEMA, HaY4HBIH (DaKT, MPUHLIKII, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpUs, HCCIIeI0BaHNEe, HAOII0IeHUe, U3MEPEHHE, IKCIIEPUMEHT U JIp.);
yYHUBEpcajbHble yueOHble NeicTBUs (MO3HaBaTeIbHbIE, KOMMYHHKATUBHBIC, PEryJsTHBHBIC),
oOecneunBaromye GopMUpoBaHue GYHKIMOHATIBHON T'PAMOTHOCTH U COLIMAIbHOM KOMIETEHIIUH
oOyyaromuxcs; crnocoOHOCTh 00y4aroIMXCs UCIOIb30BaTh OCBOEHHBIE MEXAUCIUIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHMBepcallbHble ydeOHbIEe JeHCTBHS B IO3HABAaTENbHOW U
COLIMAIIBHOW IIPAKTHKE.

MertanpeaMeTHble pe3yinbTaThl OCBOECHUS MPOTPaMMBbl CPEJHEro 0OIIero oopa3oBaHuUs
JOJIKHBI OTPAXKATh:

OBnajeHre yHuBEpCalbHbIMHU y4€OHBIMU MO3HABATEIbHBIMU JEHCTBUSAMMU:

1) 0a30BbIe JJOTHYeCKHe NelCTBHUS:

—  CaMOCTOATENIbHO (OPMYIMPOBAThH U aKTyaIU3UPOBATh MPOOIEMy, paccCMaTpUBaTh
€€ BCECTOPOHHE;

—  HCIOJIb30BaTh MPU OCBOCHUH 3HAHHUM MPUEMBI JJOTMUECKOTO MBIIIUIEHUS (aHAIN3A,
CHHTE3a, CpaBHEHMA, KJIacCU(PHUKAIMUU, OO0OOIIEHMS), PpaCKphIBaThb CMBICI OHOJOTHYECKUX
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MOHATUN (BBLACIATHh UX XapaKTEPHbIC IPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMHU MOHATHIMHU);

—  OomIpeneNniaTh ILENU JESATENIbHOCTH, 3a/JaBas [apaMeTpbl M KPUTEpUU UX
JOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAaThl ACSITEIbHOCTH C IOCTABJICHHBIMU LIEJISIMU;

—  HCIOJb30BaTh OHOJOTMYECKHE MOHATHS Ui OOBsCHEHHS (AKTOB M SBICHHUN
JKUBOU IIPUPOJIBL,

—  CTPOMUTbH JIOTUYECKUE PACCYXACHUS (MHAYKTUBHBIE, NETYKTUBHBIE, 10 aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUMSI B PacCCMaTPUBAEMbIX SIBJICHUSAX, (POPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

—  TIPUMEHATh CXEMHO-MOJIEIbHBIE CPEICTBA ISl IPEJICTABJIECHUS CYIIECTBEHHbIX
CBSI3¢H U OTHOIICHHWHA B M3y9acMbIX OHMOJIOTHUECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUUI Pa3HOTO
pOJia, BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UICTOYHUKAX;

—  pazpabarbiBaTh IUJIaH pEIICHHUs] TPOOIEMBI C YYETOM aHalu3a HMEIOLIUXCS
MaTepHUaTIbHBIX 1 HEMAaTEepPHAIbHBIX PECYPCOB;

—  BHOCUTb KOPPEKTHUBBI B JI€STEIHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LeJISIM, OLIEHUBATh PUCKU MOCIEACTBUM JIESTEIbHOCTH;

—  KOOPJIMHUPOBATH U BBINOJHATH pab0Ty B YCJIOBHSX peajdbHO- o, BUPTYaIbHOTO
1 KOMOMHMPOBAHHOTO B3aMMOJIEHCTBHUS;

—  pa3BHBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MPOOJIeM;

2) 0a3oBble Mccie10BaTeIbCKHe 1eHCTBUA:

—  BJIaJieThb HaBBIKAMHM Y4eOHO-UCCIIEJOBATEIbCKON M MPOEKTHOM NeATelIbHOCTH,
HaBbIKAMU  paspelieHust mnpobsieM; o0nagatb  CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHUs MPAKTHUECKUX 3aj]ad, MPUMEHEHHUIO Pa3IMuHBIX
METO/I0B TIO3HAHMS,

—  HCIOJb30BaTh Pa3jiMYHbIC BUAbBI JEATEIHHOCTU MO MOJYyYEHUI0 HOBOTO 3HAHMS,
€ro MHTEpIpeTaIU, TPEoOPa30BaHHIO U IPUMEHEHUIO B YUEOHBIX CUTYallUsIX, B TOM YHCIIE MIPU
CO3JaHUU YYEOHBIX U COIMAIIbHBIX MPOEKTOB;

—  (dopmupoBaTh HAy4YHBIH THUIl MBINUICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHEH,
KITIOYEBBIMH MOHATHUSAMH U METO/IaMU;

— craButh u (QopmyaupoBaTh COOCTBEHHBIE 3aJadyd B  00Opa3oBaTEIbHOMN
NEeSITeNIbHOCTH U KU3HEHHBIX CUTYALIUAX;

—  BBIABIATH [PUYUHHO-CIEACTBEHHbIE CBS3M M  aKTyaJlH3upoBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelIeHUs, HaxXOOuUTb apryMeHThl [Uid JI0Ka3aTelbCTBa CBOUX
YTBEPKICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

—  aHaJM3UpOBaTh NOJYYCHHBIE B XOJI€ PEIICHUS 33JaYd pPe3yJbTaThl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSIX;

—  JlaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLEHUBATh MPHOOPETEHHBIN OMbIT;

—  OCYUIECTBJIATH IICJICHANPABJICHHBIM TOMCK TMEpeHoca CpPeACTB M CHOCOOOB
NecTBUS B MPOECCHOHATIBHYIO CPELLY;

—  yMeTh MEpPEeHOCUTh 3HAaHUS B TIO3HABATENBHYID M MPAKTHYECKyl o0nactu
KU3HEJCSITENLHOCTH;

—  yMEeTb MHTETPHUPOBATh 3HAHMS U3 PA3HBIX MIPEIMETHBIX 00s1acTei;

—  BBIIBUTATb HOBBIE HJEW, MpeAJaraTb OPUTHHAIbHBIC MOIXOAbl M PEIICHUS;
CTaBUTH MPOOIEMBI U 3a]1a4UH, IOMYCKAIOIINE aTbTePHATUBHBIC PELICHUS;

3) AericTBHUsA 10 padore ¢ mHpopManueit:

—  OpHEHTHUPOBATHCS B DPA3NUYHBIX HCTOYHUKAX HHpopmarmu (TeKcTe y4eOHOTo
MoCOOus, HAYYHO-TIOMYNSPHOW IJUTEeparype, OHOJOTHYECKHX CIIOBAapsAX M CIPABOYHMKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHanM3upoBaTh HH(POPMALIMIO PA3IUYHBIX BUJIOB
1 GOpM TNpesICTaBIIeHUs], KPUTUYECKH OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUNBOCTD;

—  (opmynupoBaTh 3ampochkl U NPUMEHITh PA3IUYHBIE METOABI MPHU TMOUCKE U
oTbope Oroornyeckoi HHPOpMaIUK, HEOOXOIUMOMN TS BHITIOJTHEHUS yUeOHBIX 3a1a4;

—  mpuoOperaTth  OMBIT  KCIOJB30BaHUS  WHGOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHil, COBEPILIEHCTBOBATh KYJIbTYPY AKTUBHOI'O MCIOJIb30BaHUSI PA3JIMYHBIX MOUCKOBBIX
CHCTEM;
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—  CaMOCTOSTEIILHO BBIOMPATH ONITUMAIIEHYIO dopmy  mpencraBiIeHUS
ouonornuyeckoit uuopmanyu (cxemsl, rpaduku, TUarpaMMsbl, TaOIHUIIBI, PUCYHKU U JIP.);

—  HCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPH paboTe ¢ OMOJIOTHIECKOM
uHpopManue: MPUMEHATh XUMUYEeCKHe, (PU3NYecKne 1 MaTeMaTHYeCKUEe 3HAKH W CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATYpy, HCIIONBb30BaTh M MPEoOpa3OBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

—  BJIaJeTh HAaBBIKAMH PACIO3HABAHMA M 3alIUTHI MH(DOpMannu, WHPOPMALUOHHON
0€301MaCHOCTH JTMYHOCTH.

OsiaieHne YHHMBEpPCAJIbHBIMH KOMMYHHKATHBHBIMH JAeMCTBUSIMH:

1) o01IeHue:

—  OCYyHIECTBISITh KOMMYHHUKAIIMHM BO BCeX c(hepax KU3HM; aKTUBHO y4acTBOBATh B
JMajore WM JUCKYCCHH MO CYHIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYKJIEHUS OTHOCHUTEIBHO BBINIOJHEHUS TMpeylaraeMoil 3aJadyd, YYUTHIBATh
WHTEPECHI M COTIIACOBAHHOCTD MO3HIINH IPYTUX YUaCTHUKOB JIHAJIOTa WIH JUCKYCCHH);

—  pacmo3HaBaTh HeBepOalbHBIE CpEACTBA OOMIEHHs, TMOHWMAaTh 3HAYCHHE
COIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYAIHii; YMETh CMSTYaTh
KOH(IIMKTHI U BECTH MIEPETOBOPBI;

—  BJAJeTh Pa3IMYHBIMU croco0amMu OOIIEHWS W B3aMMOJACUCTBHS, TOHUMATH
HaMEpeHHsl JIPYTHX JIIOJEH, TPOSBISATh YBAXKHTEIbHOE OTHONICHHE K COOECeTHUKY H B
KOPPEKTHOH (opMe GopMyIHpPOBaTH CBOM BO3PAKEHHUS;

—  pa3BépHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3pEHHS C HCIIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

2) COBMECTHAsI IeSITeJIbHOCTh:

—  TIOHMMaTh W WCIOJIb30BaTh IPEHMYIIECTBA KOMAHAHOW W WHIUBUAYaIbHOU
paboTHI MPHU pEIIEHUH OUOJIOTHYECKOUN TTPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTb TPUMEHEHUS
TPYyNIOBBIX (POPM B3aUMOCHCTBHUS TIPU PEIICHUH yU4eOHOH 3a/1a4H;

—  BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX NEHCTBUH €  y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WieHa KOJICKTHBA,

—  TpUHUMATH [EJb COBMECTHOM JeSITeTbHOCTH, OpraHu30BBIBATH U
KOOPJMHUPOBATh NIEHCTBUS MO €€ NOCTHIKEHUIO: COCTABIAThH IUIAH JCWCTBHUH, pacrpenelsTh
POJIH ¢ Y4ETOM MHEHHI YYaCTHUKOB, 0OCY)KIAaTh PE3yJIbTaThl COBMECTHON pabOTHI;

—  OIICHUBAaTh Ka4eCTBO CBOEr0 BKJIAJa W BKJIAJa KAXKIOTO YYaCTHHKA KOMaHJbI B
oOIIMi pe3yabTar Mo pa3padOTaHHBIM KPUTEPUSIM;

—  TpemaraTh HOBBIE TIPOEKTHI, OLEHUBATh WACH C TIO3MIUU HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTHYECKOW 3HAYUMOCTH;

—  OCYHIECTBIISITh IO3UTUBHOE CTPATETNYECKOE TIOBEACHUE B PA3IMUHBIX CHUTYAIUsX,
MPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OgiajieHne YHHBEPCATbHBIMU PEryJsITHBHBIMH 1eHCTBUSMU:

1) CaMOOpraHu3aIus:

—  WCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISBIICHUS MPOOJIEM M UX PEUICHUS B
KU3HCHHBIX M YYCOHBIX CUTYaIUsX;

—  BBIOMpaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHUIL 1ICJIEBbIC U CMBICIIOBBIC YCTAHOBKU
B CBOMX JICHCTBHMSAX M MOCTYIKAax MO0 OTHOLICHHMIO K XHBOW HPUPOJE, CBOEMY 3J0pPOBBIO U
3JI0POBBIO OKPY)KAIOIIHX;

—  CaMOCTOSITETIbHO OCYIIECTBJIATH [O3HABATEIbHYIO JEATENbHOCTh, BBISBIISTH
npoOIeMBbl, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1a4M B 00PAa30BaTEIbHOM JIESTEIBHOCTH
Y )KMU3HCHHBIX CUTYaIIHsIX;

—  CaMOCTOSITEJbHO COCTAaBIIATH IUIAH PEHICHHs MPOOIEeMBl C YIETOM HMEIOLIMXCS
pecypcoB, COOCTBEHHBIX BOZMOYKHOCTEH U MPEANOUTEHUII;

—  J1aBaTh OIICHKY HOBBIM CUTYaIlHsIM;

—  pacHmpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TPEANOYTECHHIA;

—  Je7aTh OCO3HAHHBIN BBHIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;
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—  OLICHUBATh NPUOOPETEHHBIN OTIBIT;

—  cmocoOcTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHHUIO IIUPOKOH SPYIUIIMUA B Pa3HBIX
001acTsaX 3HaHUi, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIH YPOBCHbD;

2) CAMOKOHTPOJIb:

—  JlaBaThb OILICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHBBI B J€STEIBHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM;

—  BJIaJICTh HaBBIKAMM I103HABATEIbHOU pEeQUIEKCHMM KaK OCO3HAHHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIUTENBHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMI; MCIIOJIb30BATh MPUEMBI
pediekcun U OIIEHKH CUTYalllu, BBIOOpa BEPHOTO PEIICHUS;

—  yMeTb OLEHUBaTh pPHUCKK M CBOEBPEMEHHO IPUHUMATh pElIeHUus M0 UX
CHID)KEHHUIO;

—  T[pUHUMATb MOTHBBI M apryMEHThl JAPYTUX TP aHaIM3€ pe3yJbTaToB
NeSITENIbHOCTH;

3) NPHUHATHE cedsl U APYIrUX:

—  TNpUHUMAaTh ce0sl, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

—  TpUHUMAThb MOTHUBBI M apryMEHTBhl JApPYruX MpH aHAJINW3€ pPE3yIbTaToOB
NeSITENIbHOCTH;

—  TIpU3HAaBaTh CBOE MPABO U MPaBO JPYTrUX HA OMIMOKU;

—  pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJloBeKa.

IIpenmeTHble pe3yJibTaThI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS IMPOTpaMMbl MO0 OHOJOTMM Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienuduueckue 11 yueOHoro npenmera «buosiorus» HayyHble 3HaHUS, YMEHHUS U
CrocoObl JEeMCTBHII MO OCBOEGHMIO, MHTEPHpETalM M NpeoOpa3oBaHUIO 3HAHWM, BUIIBI
NEATeNbHOCTH 0 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHUIO 3HAHWH B PA3JIMYHBIX Y4eOHBIX
CUTYallUsIX, a TaK- K€ B PEAJbHBIX >KU3HEHHBIX CUTYalUsAX, CBSA3aHHBIX C OHOJOTHEN.

[IpenmeTHble pe3ynbTaThl OCBOCHHS yueOHOTro npeamera «bronorus» 10HKHBI OTPaKaTh:

1) c(hOpMUPOBAHHOCTh 3HAHUH O MECTE M POJM OWOJOTHHM B CHCTEME HAYYHOTO
3HAaHUS €CTECTBEHHbIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAY4YHOI KapTHUHBI
MHUpPa U Hay4yHOI'O MUPOBO33PEHHUS; O BKIIAJE POCCHMCKHX U 3apyOeXkHBIX Y4EHBIX-OMOJIOTOB B
pa3BuTHe OHOJOrMM; (PYHKIMOHAIBHOW I'pPaMOTHOCTH YEJNOBEKa I PELIeHUs >KU3HEHHBIX
3ajay;

2) YMEHHUE PacKpbIBaTh COJEpKaHHe OMOJIOTMYECKUX TEPMHHOB M MOHATUMN: JKU3HB,
KJIeTKa, OpraHu3M; Meradosin3M (0OMEH BELIeCTB U MpEBpalleHHE HHEPruu), IroMeocTas
(camoperynsauus), ypOBHEBas  OpraHu3alMs HKHMBBIX  CHCTEM, CaMOBOCIPOM3BE/ICHHE
(penpoaykuus), HACIEACTBEHHOCTh, H3MEHUYMBOCTh, POCT U Pa3BUTHUE;

3) yMEHUE H3Jlaratb  OWOJIOTMYECKHME Teopuu  (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHas JorMa MOJIEKYIsIpHON Ouoinorun), 3akonsl (I. Menpens, T.
Moprana, H. W. BaBunoBa) u ydeHus (0 LEHTpaX MHOTrooOpazus M HPOUCXOXKIACHUS
KynbTypHbIX pacteHuii H. M. BaBunoBa), onpeaensaTs IpaHUIbl UX MPUMEHUMOCTH K KHBBIM
cucTeMam;

4) YMEHHUE BIJIAZIETh METOJaMU HAay4yHOTO IO3HaHMA B OMOJIOTMM: HaOIIOACHUE U
OINMCAaHME JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3alnus 1 NpoBeJeHHe OUOJIOTHYECKOro
OKCIEPUMEHTA, BBIIABIKEHNUE TMIIOTE3bI; BBISIBICHUE 3aBUCHUMOCTH MEXKIY HCCIEAYEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYYEHHBIX PpEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAY4HBIX IMOHSATHH,
TEOPUH U 3aKOHOB; YMEHHE JIENATh BHIBOBI HA OCHOBAHNUH MOJYYEHHBIX PE3YJIBTATOB;

5) YMEHHE BBIJIENATH CYIIECTBEHHBIE IPHU3HAKUM BHPYCOB, KIETOK IPOKAPHUOT U
9YKapHOT; OAHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOEHHOCTH IMPOIECCOB: OOMEHa
BEIIECTB U MPEBPAIICHUS SHEPTUU B KIETKe, (POTOCHHTE3a, MIIACTUYECKOTO M SHEPreTHYECKOTo
oOMeHa, XeMOCHHTe3a, MUT03a, Mel03a, OIJIOJOTBOPEHHS, PA3MHOKEHUs, WHAWBUIYaJbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3);

6) YMEHUE NPUMEHATh NOJYYEeHHBbIE 3HAaHUS [UIl OOBACHEHHS OHOJOTHYECKUX
IIPOLIECCOB U SABJICHUM, [UIsl IPUHATUS IPAKTUUYECKUX PELICHUH B IOBCEIHEBHOM KU3HU C LIEIIBIO
oOecrieyeHns 0€30MACHOCTH CBOETO 3/I0POBbSl M 370POBbsl OKPYKAIOIIMX JIFO/IEH, COONI0ICHUS
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HOPM TPaMOTHOTO TOBEACHUS B OKpYXKAIOIIEH MPUPOIHON cpelie; MOHUMaHUe HEO0OX0IMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUIH COBPEMEHHOW OHOJIOTMM M OMOTEXHOJIOTHH U PalMOHAILHOTO
IIPUPOIOII0JIL30BAHUS;
7) YMEHME pelIaTh IEMEHTAapHbIE FEHETUUECKUE 3a7aul HA MOHO- U JUTHOpUIHOE
CKpEIIMBAaHKE, CLEIUICHHOE HACIEI0BAHHUE; COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAHUS
JUIA TIpEe/ICKa3aHus HacleA0BaHUsI IPU3HAKOB y OpPraHU3MOB;

8) YMCHHE BBIMOJHATh JIA0OPATOPHBIC W  MPAKTHYECKUE  PadOThI, COOIIIOIATh
MpaBujia pu padoTe ¢ y4eOHBIM M J1TA00OPATOPHBIM 00OPYIOBAHUEM;
9) YMEHUE KPUTHYECKA OIICHWBATh M  WHTEPHPETHPOBATH  WH(OOPMAIHIO

OMOJIOTUYECKOTO  COJICPIKAHWs, BKIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHHUS W3  Pa3IHMYHBIX
uctoynnkoB (CMU, HaydHO-TIONMYNSpHBIE MaTEepUAIIbl); STHYECKHE ACHEKTHl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

10) ymeHnue co3maBaTh COOCTBEHHBIC NMUCHMEHHBIC U YCTHBIC COOOIICHUs, 0000IIas
OMOJIOTHYECKYI0 HWH(POPMAIMI0O W3 HECKOJBKHX HMCTOYHHUKOB, T'PAMOTHO HCIIOJIb30BATh
MOHATHIHBIN anmnapaT OUOJIOTHH.

11)  chopMHPOBAHHOCTh 3HAHUI O MECTE W POJM OUOJIOTHMH B CHUCTEME HAYYHOTO
3HAaHUSl €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOU KapTHHBI
MHUpPa U HaydYHOTO MHPOBO33PEHUS; O BKIAJIE POCCHICKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pasBuTHe OWOJOTHH; (PYHKIMOHAILHOW TPAaMOTHOCTH YeENOBEKa ISl PEHICHUs >KU3HEHHBIX
3azay;

12) yMmeHHWe pacKpbIBaTh COJCp)KaHHE OWOJOTHYECKMX TEPMHHOB W TMOHSATHUN: BUI,
NOmyJsitiusi,  reHo(oHA,  SBOJIONUSA,  JBWXKYIIME  CWibl  ((akTopbl)  HBOJIIOLHUY,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHHUE, IKOJOTHYECKHE (DAKTOPHI, IKOCHUCTEMA,
NPOAYLIEHThl, KOHCYMEHTBI, pEIyLEeHTbl, UMM [HUTaHWUs, OKOJIOTMYECKas NHUpaMuja,
ouoreorieHo3, buochepa;

13) ymenue usnaraTh OHOJOTMYECKHE TeopuH (dBoJOIHMOHHas Teopus Y. /lapBuHa,
CHUHTETHYECKasi TEOPUs IBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K. M.
bopa, uepennoBanusa TiaBHBIX HampaBieHud U nyred sBosonuu A. H. CeBeprioBa, yueHus
o 6uocdepe B. 1. BepHazackoro), onpeaensaTs IpaHULbl UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

14)  yMmeHuWe BiaJeTh METOJAMH HAay4YHOTO IIO3HAHHs B OWOJIOTHH: HAOJIOJCHUC U
ONMCAHME JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3alys 1 IpoBeJeHUe OUOJIOTHYeCKOro
SKCIIEPUMEHTA, BBIJBW)KEHUE THUIOTE3bl; BBISBICHUE 3aBUCUMOCTH MEXAY MCCIENyeMbIMU
BEIMYMHAMH, OOBACHEHHE IOJIYYCHHBIX PEe3yJIbTaTOB, HCIIOJIb30BAaHHBIX HAYUHBIX HOHSTHH,
TEOpUH U 3aKOHOB; YMEHHE JIeJIaTh BHIBOJIbl HA OCHOBAHUH IOJYYEHHBIX PE3yJIbTaTOB;

15)  yMeHue BBIICIATH CYIIECTBCHHBIC IPU3HAKH CTPOCHHS OUOJIOTHYECKUX OOBEKTOB:
BUJIOB, MOIYJSALUM, MPOIYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OLEHO30B U IKOCHCTEM;
0COOEHHOCTH  IPOLIECCOB:  HACIEICTBEHHON  M3MEHUYMBOCTHM, €CTECTBEHHOTO  OTOOpa,
BUJI000pa30BaHus, IPUCIOCOOIEHHOCTH OPraHU3MOB, JAEHCTBHSI 3KOJOIMUYECKHX (DAaKTOpOB Ha
OpraHu3MBbl, IEPEHOCA BELIECTB U MOTOKA SHEPTUH B IKOCUCTEMAX, AHTPOIIOI'€HHBIX U3MEHEHU I
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OMOr€OXMMHUYECKUX IIMKJIOB B
ounocdepe;

16) yMeHHE MpPUMEHSTH MOJy4YCHHBIC 3HAHHS MJIsi OOBSICHEHHsS OHOJOIMYECKHX
IIPOLIECCOB U SIBJICHUH, Ul MPUHATUS NPAKTUYECKUX PEIIEHUI B IOBCEAHEBHOM KU3HU C LIETIbIO
oOecrieyeHns 0€30MACHOCTH CBOETO 3/I0POBbsl M 370POBbsl OKPYKAIOIIMX JIO/IEH, COOM0IeHUs
HOPM TPaMOTHOTO MOBEACHUS B OKpYXarollled MpUpOHON cpejie; MOHUMaHUe HE0OX0IMMOCTH
UCIIOJIb30BAHUS JOCTHKEHHUH COBPEMEHHOM Ouonorun Ui palMOHAIbHOTO
MIPUPOIOTIONIE30BAHMS;

17) yMmeHuWe pemiath dJeMEHTapHbIC OWOJIOTHYECKUE 3a1a4yd, COCTABISTH CXCMBI
MepeHOoCca BEIIECTB M SHEPTUU B dKOCHCTEMaX (LI€NH MUTaHUA);

18) ymeHue BBINONHATH Ja0OpaTOPHBIE M  MpPaKTHYECKHE  PadOTHI, COOMIOIATH
npaBuia npu padore ¢ yd4eOHbIM U Ja00OpPaTOPHBIM 000PYIOBAHHUEM;

19) yMeHue KPUTHYECKH OIICHUBATh M  HWHTEPIPETHPOBATh  WHPOPMAIHIO
OMOJIOTUYECKOTO COJICpXKaHMs, BKIIOYAIONIYI0 TICEBJO-HAyYHbIE 3HAHUSA W3 Pa3IHYHBIX
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uctounukoB (CMU, HaydyHO-mOmyJsipHBIE Marepualbl); paccMaTpuBaTh  TIJI00aNbHbBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH M0 OTHOLIECHHIO K HUM COOCTBEHHYIO
MIO3ULUIO;

20) ymeHue co3maBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHHUS, 0000IIast
OnoIOTHYECKYI0 WH(GOPMAIMIO M3 HECKOJBKUX  HCTOYHMKOB, TPAMOTHO  HCIOJB30BaTh
MOHATUMHBIN amnmapaT OUOJIOTHH.

2. CTpykTypa M coep:kaHHe Y4eOHOI IMCIUIJIMHBI.

2.1 O0bem y4eOHOM AMCUMIIMHBI U BUABI Y4eOHOH padoThl.

Buja yueoHoii padoThl Obrem
yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCHUIIIHHBI 72
B T.4. B JOpME MPAKTUIECKOH MMOATOTOBKH 0
N3 obuero oobema:
TeopeTuiyeckoe oOyueHue 2
IIPAKTHYECKUE 3aHATUA 4
caMOCTOsITeNIbHAs paboTa 60
KOHCYJIbTaI[HH 6
IIpome:kyTounas arrecrauus B ¢popme nuddepeHupoOBaAHHOIO 3a4eTa 2




2.2. TemaTnyeckuii IVIaH U co/iep:KkaHMe Y4eOHOH AUCHUIINHBI.

Koapnl
O0BeM B yacax / TOM KOMICTCHIMM,
(popmupoBanuio
HaunmenoBanme Conepxanue y4eOHOro Marepuasa v (popMbl OPraHu3anMHU AeITeIbHOCTH yucje B popme KOTOPBIX
pa3aeyioB U TeM 00yyarImuxcsi NMPaKTHYeCKOi
HOAFOTOBKH CrocoocTByeT
3JIeMeHT
NPOrpamMmbl
1 2 3 4
Paznea 1. buosorus kak Hayka 2/0
Tema 1.1. CamocrosTensHas pabora :
buonorus xak buonorus xak Hayka. CBsi3u OHOJIOTUM C OOIIECTBEHHBIMHU, TEXHUUYECKHUMU H
HayKa JIPYTUMHU €CTECTBEHHBIMU HayKamu, Gpuiocoduei, peauruei, STUKon, 3CTETUKOMN OK 1-9
U [IPaBOM. 1/0 K 3 4’
Pons Ouosorum B (QopMHUpOBaHMM COBPEMEHHOMW HAy4YHOW KapTHHBI MHpA. '
Cucrema OMOJIOTHYECKUX HAYK.
Tema 1.2. Mertojs! CamocrostensHas pabora : }
LOBHAIA KUBOM Metoapl TO3HAHUS JKMBOW MPUPOILI (HAOMIOACHHUE, JKCIEPUMEHT, OIMCaHUe, 1/0 OK 1-9,
S u3MepeHue, Kiaccupukaus, MoAeTUPOBaHUE, CTATUCTHYECKas 00paboTKa JTaHHbBIX). [IK 3.4
Pa3nen 2. 7)KuBble cHCTeMbI M UX OPTraHU3aMs 2/0
Tewma 2.1. CamocTtosarenbHas padora :
buonornueckue XKusblie cuctemsbl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus ouonorun. OTInyue KUBBIX 2/0
CUCTEMBHI, CUCTeM OT HeopraHuyecko mpupojnsl. CBOHCTBa OHOCHCTEM M HX pazHOOOpasue.
MIPOLIECCHI U UX YpoBHU oOpraHuzald  OHMOCHUCTEM: MOJICKYJISIPHBIN, OpPraHOWIHO-KJIETOUHBIMH, OK 1-9,
H3y4yeHue OpraHU3MEHHBIN, MOMYISIUOHHO-BUOBON, 3KOCUCTEMHBINH (OMOTreOeHOTUUYECKHIA), [IK34
O61oCchepHBIH.
Hayxkwu, u3yyaroriyie OMOCHCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3aIlHIH.
Pa3nes 3 XuMu4ecKuii COCTAB H CTPOCHHE KICTKH 10/0
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Tema 3.1. CamocrositenpHas padora : 1/0 OK 1-9,
XUMHYECKUI XUMUYECKUM  COCTAaB  KJIETKHM. XUMHYECKHE  BJIEMEHTBI:  MaKpOAJIEMEHTBHI, [IK 3.4
COCTaB KJIETKH. MUKpO3JIeMeHThl. Boga 1 MuHepanbHble BelecTBa. OU3HMKO-XMMUYECKHUE MPOLIECCHI,
Bonau MPOTEKAIOIINE B KMBBIX cUCTeMaX. DYHKUMU BOJAbI U MHUHEPAJIbHBIX BELIECTB B
MUHEpaJIbHbIE kietke. [lonnepxanue ocmornyeckoro OanaHca.
COJIN.
Koncynpramnms: Coneprxanue yueOHOTO MaTepurana: 1/0 OK 1-9,
Tema 3.2. . benku. | benku. CoctaB u crpoeHue O€lIKOB. AMHUHOKUCIOTBI — MOHOMEpHI OEJKOB. 1K 3.4
COCTaB M cTpoeHue | HezameHuMble M 3aMEHUMBbIE aMUHOKHCIOTHI. AMHHOKHCIOTHBIA COCTaB. YpPOBHU
0enKoB CTPYKTYpHhI O€IKOBOM MOJIEKYIbI (IEpBUYHAs, BTOPUYHAs, TPETUYHAS U YETBEPTHYHAs

CTpYKTypa). XuMHUYECKue cBoicTBa OenkoB. buonornueckue GyHKIMM OENKOB.
Koncynpramms: Coneprxanue yaeOHOTO MaTeprana: 1/0 OK 1-9,
Tema 3.3. ®epMeHThl — Ouosiornyeckue KaranuzaTopsl. CTpoeHue ¢GepMeHTa: aKTHBHBIN I[IK 3.4
DepMEeHThI — LEeHTp, cyoctpatHas crneruuyHocTh. Kodepmentsl. Butamunbel.  OTawndms
OMOJIOTHYECKHE (hepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.
KaTaJIn3aTOphI
Tema 3.4. CamocrostensHas pabora : 1/0 OK 1-9,
VrieBoasl. VYrieBoapl: MoOHOcaxapuibl (TJIOKO3a, pubo3a W Je30KcHpu003a), Trcaxapuibl IIK 34
Jlunu el (caxapoza, nakTO3a) W ToONUcaxapuiabl (Kpaxmaj, TJIUKOTeH, IIeJIII0JI03a).

buonoruueckue GpyHKIIUN yTriieBOIOB.

Jlunuaer: Tpuramnepunbl, Gocosunuabl, crepouabl. [ napoduiabHO-TUIAPOPOOHBIE

cBoiictBa. buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YrieBOAOB, OEIKOB U

JUNUAOB KaK HICTOYHUKOB SHEPTHUHU.
Koncynpranus: Copepxanue yueOHOro MaTepHuaia: 2/0
Tema3.5. Hyxneunossie kucnotsl: JJHK u PHK. Hyxieotunsl — MOHOMEpPBI HYKJIEHHOBBIX OK 1-9,
Hyxknennossle kucinot. Crpoenue u pynkuuu JJHK. Crpoenue n pynxuun PHK. AT®: crpoenue u [IK 3.4
kucaoTsl. AT® GbyHKLIUH.
Tema 3.6. CamocrostenbHas pabora : 1/0 OK 1-9,
Hcropus u meToasl IIK 3.4

HU3YUCHUA KIICTKU.

]_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TCOpHUA — MPUMCEP B3aUMOJECUCTBUSA UACH
n (I)aKTOB B HAYYHOM IIO3HAHUH. Meto bl HU3Y4YCHUA KIICTKU.
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KJICTOYHAsA TCOpUA

Tewma 3.7. CamocrositensHas pabora : OK 1-9,
Knerka kak Knerka kak muenoctHas »xuBas cucrema. OOIIMe TNPU3HAKK KIIETOK: 3aMKHYTas 1/0 [IK 3.4
L[eJ0CTHAs J)KUBasi | HapyHast MeMOpana, mosekyibl JIHK kak renetnueckuii anmapar, cucteMa CUHTE3a
cucremMa Oenka. Tumbel KJIETOK: DJyKapuOTHYECKas W MpokapuoTuueckas. (OcoOeHHOCTH

CTpOEHUS MPOKAPHUOTUYECKON KIIETKH.

Knerounass crenka Oakrepuil. CTpoeHue sykapuoTHueckodl KieTku. (OCHOBHbBIE

OTJINYMS PACTUTENIbHOM, JKUBOTHOW U rprOHOM KieTku. [loBepXHOCTHBIE CTPYKTYpHI

— KJIETOYHAas CTEHKa, TJIMKOKanukce, ux ¢(yHkiuu. Ilnasmaruueckas memOpaHa, eé

CBOMCTBa U (DYHKIUH.
Tema 3.8. ConepxaHue yueOHOTO MaTepHaa; 2/0 OK 1-9,
Crpoenue [uromnnaszma u e€ opranounapl. OmHOMeMOpaHHbIe opranouabl kinetku: DIIC, anmapar I[IK 3.4
sykapuotnueckoil | ['onmpmxu, mm3ocomsel. IlosryaBTOHOMHBIE OpraHOWABI KJIETKHA: MHUTOXOHIPHH,
KJIETKH MJIACTUABI.

[IpoucxoxxneHne MUTOXOHApUA U TIacTHA. Buasl mimactun. HememOpanHbIe

OpraHoubl KIETKH: pUOOCOMBI, KIIETOUHBIA IEHTP, LIEHTPUOIU, PECHUYKH, KTYTUKH.

@YHKIUN OPraHOUAOB KIETKH.

Bxutouenusi. fAnpo — perynsaTopHbli LeHTp KieTkd. CTpoeHue sapa: sjaepHas

000J104Ka, KapUOTLIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

[Ipaktnueckas pabora No 1 «l3yueHue cTpoeHUS KIETOK PACTEHUM, KUBOTHBIX U 2/0

OakTepuil U UX OMHUCAHUE
Pa3nea 4. )KuzHenesiTeIbHOCTh KJICTKH 6/0
Tema 4.1. CamocrostenbHas pabora : 2/0 OK 1-9,
OOMeH BemIecTB. OOmeH BemiecTB WM MeTa0ONM3M. AcCUMWISIIHS ( TJIACTHUYECKUA OOMEH) [IK 3.4
[Inactnueckuit muccumMmiAnus  ( 9HepreTudeckuid OoOMEH)- JIBeé CTOPOHBI €AMHOTO Ipoliecca
oOMeH. MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTBA M SHEPruM B TOHUMaHWUU
doTocuHTES. MeTtabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIH M rereporpodHbId. Poisb
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XEMOCHHTC3

(depMeHTOB B OOMEHE BEIIECTB W TMPEBPALICHUM SHEPrUM B KieTke. DOTOCHHTE3.
CseroBast 1 TemHOBas (asbl (orocunresa. Peaknuu dorocunresa. DdpdexkruBHOCTH
¢dorocunTesza. 3HaueHne (GOTOCHHTE3a Ui KU3HM Ha 3emie. BiumsHue ycinoBuid
cpenbl Ha (OTOCHHTE3 M CIOCOOBI MOBBIMICHHS €ro MPOJIYKTUBHOCTU Y KYJIBTYPHBIX
pactenuid. XeMocuHTe3. XEMOCHUHTE3UPYIOIINEe OaKTepHH. 3HAUYCHHUE XEMOCHHTE3a
IUTSL SKA3HHU Ha 3eMile.

Tema 4.2.
DHEpreTUIeCcKuit
obMeH

CamocrostensHas padora :

DHepreTuyeckuidi OOMEH B KIETKe. PaclieruieHue BemIecTB, BBIJCICHUE U
aKKyMYJIMPOBAaHUE DHEPTHH B KJIETKE. DTaIlbl JHEPrETHUECKOTO 0OMeHa. [ nkoms.
Bpoxenne m ero Bumel. KuciaopomHoe OKHCICHHE, WM KIETOYHOE JIbIXaHHE.
OxucnurensHoe pochopunupoBanue. IPHEeKTUBHOCTh SHEPTETUIECKOTO 0OMEHA.

1/0

OK 1-9,
1K 3.4

Tema 4.3.
Buocunres Oenka

CamocrosTensHas pabora :

Peaknmun matpuunoro cunre3a. I'eHetmueckas mHdopmanus u JIHK. Peanuzanus
TeHETUYECKOW WH(pOpMalMK B KIeTKe. [ €HeTMUeCKWil KOJ W €ro CBOWCTBA.
Tpanckpunius — matpuunsiii cuaTe3 PHK. Tpancnsius — O6uocunTes Oenka.
Ortanbl TpaHcsiuu. KonmupoBanue aMMHOKHCIOT. Ponb pubocom B OMOCHHTE3E
Oernka.

1/0

OK 1-9,
IIK 3.4

Tema 4.4.
Heknerounsie
(hOpMBI KU3HH —
BHUPYCHI

CamocTtosarenbHas pabora :

Hexnerounsie ¢opmbl  xu3Hu — BHpYChl. Mctopus oTkpbeiTusi BupycoB (1. .
WBanoBckuii). OcoOEHHOCTH CTPOGHHMS M JKM3HEHHOTO IHMKJIa  BHPYCOB.
baktepuodaru. bonesnn pacreHuil, JXKHUBOTHBIX U 4YeJIO- BEKa, BHI3BIBAEMBIC
Bupycamu. Bupyc mmmynonedunura yenoBeka (BMY) — Bo3Oyaurens CII/la.
OOpaTHas TpaHCKpUIIUs, peBepTa3a, MHTerpasza. lIpodunakruka pacrnpocTpaHeHUs
BHUPYCHBIX 3a00JIEBAHUIA.

2/0

OK 1-9,
IIK 3.4

Paspnen S PasmHoxenne 1 MHHAUBUAYAJbHOE Pa3BUTHE OPraHU3MOB

6/0
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Tema 5.1. CamocrosrenpHas padbora : 2/0
XKuznennsrit nuka | KneTounslii uki, WM )KM3HEHHBIA IUKI KieTku. MHTepdaza u muro3. [Ipomeccsr, OK 1-9,
KJIETKH. [lenenue npoTekaromue B uHTepdaze. Perumkanus — peakuuss matpuynoro cuare3da JIHK. [IK 3.4
KJIETKA. MUTO3 Crpoenue xpoMocoM. XpOMOCOMHBIA Ha0Op — KapuoTul. JUIUIOUAHBIA WU

TaluIOWIHBIA  XpOMOCOMHBIE Habopbl. Xpomaruipl. [[uTONOrMYecKkre OCHOBBI

Pa3MHOXKEHHSI W WHAUBUAYAIBHOTO pAa3BUTHS OpPraHu3MoB. [leneHue KIETKH —

MHTO3.

Cramun wmwuto3a. Ilpomeccel, TPOUCXOIANIME HA pa3HbIX CTaAUSIX MUTO3a.

buonornueckuii CMbICII MUTO3A.

[Tporpammupyemas THOETH KIETKH — aIomnTo3.
Tema 5.2. CamocrositenpHast padora : 1/0 OK 1-9,
Dopmbt dopMBEl  Pa3sMHOKEHHS OPTaHH3MOB: OECIONoe M TMOoJOBoe. Buasl Oecrmonoro 1K 3.4
PasMHOKCHHA Pa3sMHOKEHUS: JIeJIeHHEe HaABOE, [OYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX,
OPTaHH3MOB Ccropoo0pa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCcCTBEHHOE KIOHHPOBAaHUE

OpraHuU3MOB, €ro 3HaueHue il cenekuuu. [lomoBoe pa3zMHOXKEHUE, €ro OTIMYHS OT

6ecrooro.
Tema 5.3. CamocrostensHas pabora : 1/0 OK 1-9,

Meiio3. Cranuu meito3a. [Iporieccel, nmpoucxoasaume Ha cTaausiax merosa. [loBenenue IIK 34
Meiio3 xpomocoM B Meio3ze. Kpoccunrosep. buosiornueckuii cMbIC M 3HaU€HUE ME03a.
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Tewma 5.4. CamocrosrenpHas padbora : 1/0 OK 1-9,
O6pazoBanue u l'amerorenes — mporiecc 0O0pa3oBaHUs IMOJIOBBIX KJIETOK Y JKHBOTHBIX. [lojioBble [IK 3.4
pa3BHUTHE TIOJIOBBIX | JKEJIE3bl: CEMCHHUKH U sMIHUKU. OOpa3oBaHUE U Pa3BUTHE TOJIOBBIX KJIETOK — TraMeT
KJIETOK. (cnepmato3oun, sMIEKIeTKa) — cliepMaTorenes3 u oBoree3. OCOOEHHOCTH CTPOCHUS
OmionoTBOpeHNEe | AUIEKIETOK | criepMaro3onaoB. OmiogotrBopenue. [lapreHorenes.
Tema 5.5. CamocTrosTenpHas padboTa : 1/0 OK 1-9,
WnnuBuayansHoe | UHauBuayanbHOe pa3BuTHEe (OHTOreHe3). OMOpHOHANIBHOE pa3BUTHE (IMOPHUOTEHE3). I[IK 3.4
pa3BUTHE Oranel  SMOPHUOHAILHOTO  Pa3BUTHS Yy TIO3BOHOYHBIX JKHBOTHBIX: JPOOJICHHE,
OpPraHU3MOB racTpyJsIus, OpraHoTeHe3. [TocTomMOproHATTEHOE pa3BHTHE. Turmet

MMOCTAMOPHOHATILHOTO PAa3BHUTHSI: TIPSIMOE, HEeMpsMoe (JIMYMHOYHOE). BiusHue cpenpl

Ha pPa3BUTHE OPraHU3MOB; (PaKTOPHI, CTIOCOOHBIE BHI3bIBATh BPOK/IEHHBIE YPOJICTBA.

Poct u pasButue pacrenuii. OHTOT€HE3 LBETKOBOTO PACTEHHUS: CTPOCHHUE CEMEHH,

CTaJIuU Pa3BUTHSL.
Pa3nen 6 HacjiencTBEHHOCTh H M3MEHYHBOCTh OPraHU3MOB 12/0
Tema 6. 1.. CamocrostensHas pabora : 1/0 OK 1-9,
T'enetnka — [Ipeamer m 3amaum reHeTUKH. Poib HUTONOTMM W AMOPHUOJIOTHHM B CTAHOBJICHUU IIK 34
HayKa o reHeTUKHU. BKiag poccuiickux U 3apy0eKHBIX YUEHBIX B Pa3BUTHE M€HETUKH. MeTo1bl
HACJIEICTBEHHOCTU | T€HETUKHU (TUOPUIOIOTUYECKUH, IMTOT€HETUUECKUMA, MOJIEKYJIIPHO-T€HETUUYECKHIA).
Y UBMEHYHBOCTHU OcHOBHbIE TeHeTHYecKHe MOHATHS. ['eHeTnyeckass CHMBOJUKA, HCIOJIb3yeMas B

CXeMax CKpelMBaHui
Koncynpranus: Copepxanue yueOHOro MaTepHania: 1/0 OK 1-9,
Tema 6. 2. 3aKOHOMEPHOCTH HAcle[OBaHUsA MPHU3HAKOB, YcTaHOBIeHHble [. Menzaenem. [IK 3.4
3akoHOMEpHOCTH | MoHOTHOpUAHOE CKpeluBaHue. 3aKOH eIUHO00pasusi TMOPUIOB MEPBOTO MOKOJICHHUSL.
HacJIeIOBaHUS [IpaBuno nomMuHHpOBaHHUSA. 3aKOH pAacCHIEIUICHUS TMPU3HAKOB. [ UMOTe3a YHMCTOTHI
MPU3HAKOB. ramert. [lonHOE ¥ HEMOJIHOE TOMUHHUPOBAHHUE.
Monorubpuanoe

CKpCUIUBAaHUC
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Tema 6. 3. CamocrositenpHas padora : 2/0 OK 1-9,
JurudpunHoe JluruOpuiHOe CKpelIMBaHWE. 3aKOH HE3aBUCHMOTO HACIICIOBAHUS IPHU3HAKOB. IIK 3.4
CKpEeLIBaHHE. [{uToreHeTu4yeckue OCHOBBI ~AWTHOPHIHOTO  CKpEIIMBaHUS.  AHaTU3UpPYOIIee
3aKkoH CKpeuirBanue. VIcrosib30BaHNE aHAIM3UPYIOMIETO CKPEIIMBAHUS IS ONpPEACTICHHS
HE3aBUCHMOTO TeHOTHITa 0COOn
HaCJIeI0BaHUS
MIPHU3HAKOB
Koncynpramnus: Coneprxanue yueOHOTO MaTepurana: 1/0 OK 1-9,
Tewma 6. 4. CuemieHHOe HacnefoBaHue mpu3zHakoB. Pabora T. Moprana mo CclemieHHOMY IIK 3.4
CueruieHHOE Haclle/IOBaHUIO reHOB. HapyIieHne cuerieHns TeHOB B pe3yiibTaTe KPOCCHHTOBEPA.
HacJIe/IOBaHHE XpoMOCOMHAsI TEOpHSI HACTIEACTBEHHOCTH. | eHeTHYeCKIe KapThl.
MIPHU3HAKOB
Tema 6. 5. CamocrostensHas pabora : 1/0 OK 1-9,
I'enernka nona. l'eneruka mnosa. XpoMOCOMHOE OMNpeaeieHUE TMoJia.  AYTOCOMBI M TOJOBBIE [IK 3.4
Hacnenosanue XpOMOCOMBI. ['oMoraMeTHble M TreTeporaMeTHble opraHu3mbl. HacnegoBaHue
MPHU3HAKOB, MPHU3HAKOB, CIICTUICHHBIX C TIOJIOM.
CIICTIJICHHBIX C
OJIOM
Tema 6. 6. CamocrostenbHas pabora : 1/0 OK 1-9,
W3MeH4nBOCTb. W3menunBOCTh. BUbI MI3MEHYMBOCTH: HEHACJICACTBEHHAs U HACIEICTBEHHAsA. Poib I1IK 3.4
HenacnencrBeHHa | cpefibl B HEHACNICACTBEHHOW HM3MEHUYMBOCTH. XapaKTePHCTUKAa MOIAM(DUKAIMOHHOM
sl ©3MEHYUBOCTD W3MEHYHMBOCTH. BapuanuMoHHBIA psl M BapualnmMoHHas KpuBas. Hopma peakiuu

npu3Haka. KonuuecTBeHHbIE W KayeCTBEHHBbIC TPU3HAKM W WX HOPMa pPEaKIIUU.

CBoiicTBa MOIM(HUKAIIMOHHON U3MEHYUBOCTH.
Tema 6. 7. CamocrostenbHas pabora : 1/0 OK 1-9,
HacnencrBennass | HacnmenctBeHHas, WM TEHOTHIIMYECKas,  W3MEHUYMBOCTh.  KoMOWHaTHBHas I1IK 3.4
M3MEHYHUBOCTb U3MEHYMBOCTb. Meiio3 M MOoNoBOM Mpolecc — OCHOBAa KOMOMHAaTUBHOMU

N3MCHYMUBOCTH. MyTaI_[I/IOHHEUI N3MCHYMBOCTD.
Knaccn(pnxaunﬂ MyTaHHf/'II T'CHHBIC, XPOMOCOMHBIC, TCHOMHEIC. YacrtoTa u MMPUYINHEBL
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Mytauuid. MyrareHusie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOMN
n3meHuuBocty H. M. BaBunosa. BHesiepHas HaclneICTBEHHOCTh U H3MEHYUBOCTD.

Tema 6. 8. CamocrosrenpHas padborTa : 4/0 OK 1-9,
I'enetuka I'eneruka uenoBeka. Kapuorun yenoBexka. OCHOBHBIE METO/bl T€HETUKU Y€JIOBEKa: 1K 3.4
4eIoBeKa TeHCAIOTUUCCKUI, OJIN3HEIIOBBIH, IIUTOTCHETHYCCKHIA, OMOXUMUYCCKHUH,
MOJIEKYIIApHO-TeHeTHYeCKuil. COBpEMEHHOE OTIpe/Ie]ICHIE TEHOTHIIA: TTOJTHOTEHOMHOE
CEKBEHUPOBAHUE, TI'C€HOTUIMPOBaHHWE, B TOM uucie ¢ nomombro [II[P- anamumsa.
HacnencrBennrsie  3a0ojieBaHMS — UeJIOBEKa: TIe€HHBIE  OOJIE3HM, OOJE3HU C
HaCJEeACTBEHHOH MPEAPACIIOIOKEHHOCTRI0, XPOMOCOMHBIE 00s1e3Hn. COMaTHYEeCKue 1
reHepatuBHbIe MyTaruu. CTBOJIOBBIC KJIETKHU. [IpuHIMIBI 370pOoBOTO 00pa3a KU3HHU,
JUarHOCTHKH, TNPO(QUIAKTUKM W  JIeYEHUs TeHeTHdYeckux OoneszHed. Menuko-
TEHETUYECKOE  KOHCYJbTHPOBAHME. 3HAYCHUE  MEIUIIMHCKOM  TE€HETUKH B
MPEAOTBPAIICHNUN U JICYCHUH T'€HETHYECKUX 3a00JICBaHUH YEIIOBEKA.
[Tpaktuyeckas pabora Ne 2. 2/0
« Permenne reHeTHYSCKUX 3a0a4.
CocTaBJIeHHE U aHAJIU3 POJIOCTIOBHBIX YEJTOBEKA
Pa3nen 7 Cenexknus opranuzmMoB. OCHOBBI OMOTEXHOJOTHH 4/0
Tema 7. 1. CamocrostensHas pabora : 1/0
Cenexkuusa Kak Ceneknus Kak HayKa ¥ IPOLIECC. 3apOKICHUE CEJICKIIMU U IOMECTUKAIUA. Y YeHUE OK 1-9,
HayKa U IpoIiecc H. W. BaBusnoBa o 1ieHTpax MpoMCXOXIACHUS 1 MHOTO00pa3us KyJIbTYPHBIX PACTEHUH. [IK 3.4
LleHTpBI MPOUCXOKICHUS JOMAIITHUX KUBOTHBIX. COPT, MOPOJIa, IITAMM.
Tema 7. 2. CamocTtosarenbHas padora : 1/0
Metonabl u CoBpemMeHHBIE METOJbl CENeKIMU. MacCcoBbIii M HMHIUBUIYAIbHBIH OTOOpPHI B OK 1-9,
JIOCTHKCHHS CEJNIeKIMU pacTeHHid M KUBOTHBIX. OIlleHKa 3KcTrepbepa. bnm3ko- pojacTBeHHOE [IK 3.4
CeJIEKIINU cKpemuBaHue — WHOpuauHT. Ywucras nuHug. CKpeUMBaHUE YHCTHIX JIMHHU.
pacTeHui u I'erepo3uc, wnu rubpugHas cuna. HepoAcTBeHHOE CKpellMBaHWE — ayTOpPUJIUHT.
JKMBOTHBIX Otnanénnas rubpuamnszanus u e€ ycnexu. VICKyCCTBEHHBIN MyTareHe3 U MOJTy4eHHE

TOJHUIIIION OB, I[OCTI/I)KCHI/I}I CCIICKI N paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHHU3MOB.
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Tema 7. 3. CamocrositenpHas padora : 2/0 OK 1-9,
buorexnonorus buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs MH)KEHEpHs. DTambl CO3/aHus IIK 3.4
KakK 0Tpacib pexomOunantHoi JIHK w Tpancrenneix opranm3moB. Kierounass WH)KEHepHs.
IIPOU3BOACTBA Kiterounsie KynpTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KnonupoBanue  BBICOKOIPOAYKTUBHBIX  CEIbCKOXO3SHCTBEHHBIX  OPraHU3MOB.
DKojorudeckue u 3tndeckue npoodieMel. ' MO — renernuecku MOAMPUIIMPOBAHHbBIE
OpraHU3MBl.
Paznes 8 DBosnonnonHasi 01oJIOrHs 6/0
Tema 8. 1. CamocrositenpHast padora : 1/0 OK 1-9,
OBOJIFOIUSA U [Ipeanocelnkn BOSHUKHOBEHHSI SBOJIIOLUOHHON TEOPUH. DBOJIIOIMOHHAS TEOPHUS U €€ I[IK 3.4
METOJIbI €€ MecTo B Ouosiornu. BiusHue 3BOJIIOIIMOHHONW TEOpPUM Ha pa3BUTHE OWOJIOTUHU U
U3Y4EHUS JIPYrUux HayK.
CunerenbcTBa 3BOJIOLNUH. [lameoHTONOrMUECKHE: MOCIIEN0OBATENBHOCTD MOSBICHUS
BHJIOB B IaJICOHTOJIOTUYECKON JIETONUCH, TiepexoHble ¢popMbl. buoreorpaguyeckue:
CXOJICTBO W paziuure (ayH U (JIOp MATEPUKOB U OCTPOBOB. DMOPHOJIOTHYECKUE:
CXOJICTBA U Pa3In4Msi SMOPHOHOB PA3HBIX BUAOB II03BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE:  TOMOJIOTUYHBIC, AHAJOTUYHBIC, PYJUMEHTAPHBIC
OpraHbl, AaTaBHU3MBI. MonexkynspHO-OMOXUMHUYECKHE: CXOJACTBO MEXAHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa00JMUECKUX NyTeH Y BCeX JKUBBIX OPraHU3MOB.
Tema 8. 2 CamocrostensHas pabora :
Hcropus passutus | OpomonuonHas teopusd Y. Jlapsuna. IIpeamocbuiky BO3HUKHOBEHHS JAapBHUHHU3MA..
npejcTaBiaeHui o0 | JIBUKyIiue Cuibl 3BOJIIOLMU BHUJOB 1O JlapBHHY (M30BITOYHOE pa3MHOXKEHHE IPU
IBOJIIOLIMU OrPaHUYEHHOCTH  PECYpCOB,  HEONpeleNéHHas  M3MEHYMBOCTb, Ooppba  3a
CYIIECTBOBaHME, €CTECTBEHHBIN 0TOOD).
Cunternyeckas Teopus 3BoJiroruu (CTI) u e€ 0OCHOBHBIE MOJI0KEHUSI.
Tema 8. 3 CamocrostensHas pabora : 1/0 OK 1-9,
Bun: xputepun u | Mukponssosmonus. [Tomynsanusa kak eqnHULA BUa U 9BOJIIOLHH. IIK 3.4
CTPYKTYypa.
[Momynsauums kak
2JIEMEHTapHas
€IMHHULIAa BUJA
Tema 8. 4 CamocTtosarenpHas paborta :

JIBrokymume cuiibl

JIBmkynre cuiibl ((hakTopbl) IBOJIOIMH BUJOB B MpUpoae. MyTallmOHHBIHN Ipoliecc U
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(3memMeHTapHbIe KOMOWHATHBHAs U3MEHYMBOCTb. [lomynsionHbie BOJHBI U Apeiid reHoB. W3omsmus
(baxTopsI) U MUTpanus.
IBOJIIOLINU
Tema 8. 5 CamocrosrenpHas padbora : 1/0 OK 1-9,
EcrecTtBenHbIi EctectBenHbIl 0TOOP — Hampasistonuii (aktop 3BoI0LUN. POPMBI €CTECTBEHHOTO 1K 3.4
oTOOp U €ero otOopa.
(bopMbI
Tema 8. 6 CamocTrosTenpHas padboTa : 2/0 OK 1-9,
Pesynprarel [IpucnocobneHHOCT,  OPraHU3MOB  Kak  pe3ysbTaT soronnu.  I[Ipumepsl I[IK 3.4
3BOJIIOLINHN: MpPUCTIOCOONIEHN y opraHu3MoB. ApoMOop(o3bl U HAMOAJANTALINU. Bun n
npucnocobaeHHoc | BumooOpazosanue. Kputepumu Buma. OcHoOBHBIE (OPMBI  BHUI000pa30BaHUS:
Th OPraHU3MOB U reorpaduueckoe, 3K0JI0rHYECcKOe.
BH1I000pa3oBaHUE
Tema 8. 7 CamocrosTensHas pabora : 1/0 OK 1-9,
Hanpasnenus u Makpo3BoIOLHS. [IK 3.4
yTH @dopmbl 3BOJIIOLMY: (pueTHUecKas, AUBEPreHTHAsi, KOHBEPreHTHAs, NapajulesbHasl.
MaKpO3BOJIIOLUH HeoGpatumocts 3Bostonuu. [IpoucxoxaeHue oT Hecneluaan3upoBaHHbIX PEAKOB.
[Iporpeccupyromas cnenuanusanys. ATanTUBHAS paJualys.
Pa3nen 9 Bo3HuKHOBeHHE U Pa3BUTHE )KM3HU HA 3eMJle 8/0
Tema 9.1 CamocrosrtenbHas pabora : 1/0 OK 1-9,
HcTopust KU3HU JloHayuyHble NpPEACTAaBICHMS O 3apoKAEHUM KU3HM. HayuHble rumoressl I1K 3.4
Ha 3eMIIe U BO3HUKHOBEHUS XKU3HHU Ha 3emJie: aOMOreHe3 U naHcnepmMus. XuMu4eckast SBOJIIOLHS.
METO/Ibl €€ AGUOreHHBIN CHHTE3 OpPraHUYeCKUX BEIIIECTB u3 HEOPraHUYECKHX.
U3Y4EHHUS. OKCIIEpUMEHTAIBHOE TMOATBEP)KICHUE XUMHUYECKOW 3Boironuu. HavanpHble 3Tarmsl
I'mnoressr 6uonornyeckoit sBosouuu. I'mnore3a PHK- mupa. dopmupoBaHne MeMOpaHHBIX
IIPOUCXOKACHUS CTPYKTYp ¥ BO3HUKHOBEHHE IPOTOKJIETKH. [lepBble KIETKM M HUX 3BOJIIOLHUA.
KU3HU Ha 3eMIIe DopMUPOBaHNE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.
Tema 9. 2 CamocTtosaTtenpHas pabora : 1/0 OK 1-9,
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OcHoBHble 3Tanbl | PazBute >xu3HM Ha 3emse mo 3pamM U nepuoaaM. Karapxel. Apxelickas u IIK 3.4
9BOJIIOLIMH nportepo3oiickas dpbl. [laneosoiickas o2pa u €€ Tepuombl: KeMOPHIUCKHUH,

OPraHU4YECKOTO OPAOBUKCKHUN, CHITYPUICKHUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

MHpa Ha 3eMJe, Me3so30iickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUA, METOBOM.

pa3BUTHE KU3HU KaitHo301CKast 3pa U €€ nepruopl: aJeOreHOBBIN, HEOT€HOBBIM, aHTPOIIOIE€HOBBIM.

10 3paM U XapakTepucTHKa KIMMaTa U T€0JIOTUUECKHUX IpoiieccoB. OCHOBHBIE ATAIbl SBOIIOIUN

Tepuoam pacTUTEIBLHOTO M JKMBOTHOTO Mupa. ApomMopdo3bl y pacTeHUHW U >KUBOTHBIX.

[TosiBeHne, paciBeT U BEIMUPaHHUE TPYII KUBBIX OPraHU3MOB.

Tema 9. 3 CamocTrosrenpHas padborTa : 1/0 OK 1-9,
CoBpemenHast Cucrema OpraHMuYeckoro Mupa Kak OTpaXkKEHUe sBononnd. OCHOBHBIE I[IK 3.4
cucremMa CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OpPraHUYECKOTO

MHpa

Tema 9. 4 CamocrostensHas pabora : 1/0 OK 1-9,
OBOIIONU DOBOJIONMS 4YeJloBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue mpencraBieHUd O IIK 3.4
YeJI0BeKa MIPOUCXOKACHUM YesloBeKa. MeTo bl n3ydyeHus: antponoreHes3a. CX0ICTBA U pa3Inyuns

(a"TpOMIOreHe3) YeJI0BEKa U KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHNE YEIIOBEKA.

Tema 9.5 CamocrostensHas pabora : 1/0 OK 1-9,
JBwkymue cunbl | JIBuokymume cwibl (dakTopsl) aHTpororeHe3a. HacneiacTBeHHas W3MEHYMBOCTh H [IK 3.4
(dakTopsI) €CTeCTBEHHBINH 0TOOp. OOIIeCTBEHHBINH 00pa3 KU3HMU, U3TOTOBJICHUE OPYAUN Tpy/a,

aHTPOINOreHe3a MBILUIEHHUE, PEYb.

Tema 9. 6 CamocrostenbHas paborTa : 1/0 OK 1-9,
OcHoBHble cTaguu | OCHOBHBIE CTaJUHU U BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPATONUTEKH, YenoBEK yMenbli, [IK 3.4
3BOJIIOIIUH Yenoeek mnpsmoxonamuid, YenoBek HeaHaepTaibckuii, YenoBexk pa3yMHBbII

YeJnoBeKa COBPEMEHHOTO THumna. HaxoJIKM HCKOMaeMbIX OCTAaHKOB, BpEMsl CYIIECTBOBAHMS,

00nacTh pacpocTpaHeHus, 00bEM rOJOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

Tema 9.7 CamocTtosarenpHas paborTa : 2/0 OK 1-9,
Yenoseueckue Yenoseueckne packl. OCHOBHBIE OOJbIIME pachl: €BpoleouHas (eBpa3uiickas), IIK 3.4
pacel 1 HErpo- aBCcTpasioniHas (PKBaTOpUaIbHAas), MOHTOJIOU IHAS (a3MATCKO-aMepPUKAHCKas).
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IIPUPOIHBIE UepTbl NPHUCTIOCOONICHHOCTH TPEACTABUTENICH YENOBEUYECKUX pac K YCIOBHUSIM
ajanrtanuu cyuiecrBoBanus. EnuHcTBo yenoBeyeckux pac. Kputuka conuanbHOTro JapBUHU3MA U
4esoBeKa pacuzMma.
Pa3znea 10 OpraHu3Mbl 4 OKpPYKaKIIas cpeaa 6/0
Tema 10.1 CamocrositenpHas padora : 1/0 OK 1-9,
DKoJorus Kak DKoJiorusi Kak Hayka. 3ajadd W pasfiesbl SKOJOTMH. MeToAbl 3KOJIOTMYECKUX [IK 3.4
HayKa HCCIEeI0OBaHUM. DKOJIOTHYEeCKOe MUPOBO33PEHIE COBPEMEHHOTO YEJIOBEKA.
Tema 10.2 CamocrositenpHast padora : 1/0 OK 1-9,
Cpenpl ooutanuss | Cpensl  oOuTaHMS  OpraHU3MOB:  BOJHAs, HAa3eMHO-BO3JyIIHAs, IOYBEHHAs, I[IK 3.4
1 DKOJIOTUYECKUE | BHYTPUOPTaHU3MEHHAS.
(bakTopbl Okonorudeckue paxkropsl. Knaccuduxaius sxonornyeckux pakTopoB: aOMOTUYECKHE,

OMOoTHYECKHE U aHTpOIoreHHbIe. JlelicTBrEe AKOIOTHnYecKiX (PaKTOPOB Ha OPTraHU3MbI
Tema 10.3 CamocrostensHas pabora : 1/0 OK 1-9,
AOGuoTndeckue AOGuoTtndeckue (HakTophl: CBET, TEMIIEPATYPa, BIAKHOCTh. DOTONIEPHOIU3M. IIK 3.4
(bakTopbl [IpucnocobaeHust OpraHu3MoB K JIEHCTBUIO a0MoTHYecKuX (pakTopoB. buonoruueckue

PUTMBL
Tema 10.4 CamocrosTensHas padora : 1/0 OK 1-9,
buoTtnueckue buotnueckue ¢akropel. Buapl OHOTHYECKMX B3aUMOJCHCTBUUN: KOHKYPEHIIHUS, [IK 3.4
(bakTopbl XHUIHUYECTBO, cUMOMO3 u ero Qopmbl. [lapasuTtusm, Koomepamus, MyTyalusM,

KOMMeHcanu3M ( KBapTHPAHCTBO, HaXJIEOHHYECTBO). AMEHCAIN3M, HEUTpaIU3M.

3HaueHne OWOTHYECKUX B3aUMOJCWCTBMI JUIS CYIIECTBOBAHUSA OpPraHU3MOB B

MIPUPOJHBIX COOOIIECTBAX.
Tema 10.5 CamocrostenbHas pabora : 2/0 OK 1-9,
DKOJIOTUYECKHE DKOJIOTUYECKUE XapaKTEPUCTUKU mNomyasiuud. OCHOBHBIE MOKAa3aTeau MOIYJISINU: [IK 3.4
XapaKTePUCTUKH | YHCICHHOCTH, TNIOTHOCTh, POKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalns. J(uHaMuka
BHUJIA U YUCIIEHHOCTH TIOMYJSAUU | € Perysius

MOMyJIAINH
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Pa3nen 11 CooOmecTBa M 3K0JI0rHYeCKHE CHCTEMbI 8/0
Tema 11.1 CamocTosiTesnbHas pabora : 1/0 OK 1-9,
Coo0miectBa CooOmiectBo  opranu3MoB — OworneHno3. CTpykTypel OHOIICHO3a: BHJIOBAs, K 3.4
OpraHu3MOB MIPOCTPaHCTBEHHAs, Tpoduueckas (nuuieBas). Bunpi-nomunanTsl. CBA3U B OMOLIEHO3E.
Tema 11.2 CamocTosTesnbpHas pabora : 1/0 OK 1-9,
DKoCUCTEMBI U Dkojnorudeckue cucteMsl (3xocucteMsl). [lonsitue 00 sxocucTeMe U OUOTEOLIEHO3E. 1K 3.4
3aKOHOMEpPHOCTH | DyHKIMOHAFHBIE  KOMIIOHEHTBI ~ DKOCHCTEMBI:  IMPOAYIEHTHI,  KOHCYMEHTHI,
1704 PEIYLEHTHI.
CYIIECTBOBAHHS KpyroBopoT BeliecTB W TMOTOK 3HEPrHHM B 3KOocucTeMe. Tpoduueckue (MHUIICBHIC)

yYpOBHH dKOcucTeMbl. [lumieBbie 1enu u cetd. OCHOBHBIE TIOKA3aTENN YKOCHCTEMBI:

Onomacca, TPOAYKIHS. OKOJOTHYECKAE MUPAMUABI: TPOAYKIIMH, YHUCICHHOCTH,

o6romaccel. CBOMCTBA IKOCUCTEM: YCTOWYMBOCTh, CAMOPETYJISIINS, PA3BUTHE.

Cykueccus.
Tema 11.3 CamocrostensHas pabora : 1/0 OK 1-9,
[Tpupoueie [IpupoHbIie AKOCHCTEMBI. DKOCHUCTEMBI PEK M 03€p. DKOCHUCTEMa XBOWHOIO WU [IK 3.4
9KOCHCTEMBbI LIIMPOKOJIMCTBEHHOTO Jieca.
Tema 11.4 CamocrostensHas pabora : 1/0 OK 1-9,
AHTpOTIOTr€HHbIE AHTPOTIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCTCTEMBI. bronorudeckoe [IK 3.4
HKOCHCTEMBI U XO34HCTBEHHOE 3HAYEHHE arpo3KocUcTeM U ypboskocucteMm. buopasnoobpaszue kak

¢dakrop ycToiuuBoCcTH 3KOocucTeM. CoxpaHeHHE OMOJIOTHYECKOro pa3HOOOpas3us Ha

3emuie.
Tema 11.5 CamocrostenbHas pabora : 1/0 OK 1-9,
buocdepa — VYuenue B. . Bepnaackoro o 6uocdepe. ['panulipl, coctaB u CTpyKTypa 6uochepsl. IIK 3.4
rio0anbHas XKusoe emectBo u ero  QyHkuuu. OcobeHHOCTH OHMOChephl Kak TIJI0OANBbHOM
HKOCHCTEMA 3eMJIM | KocHcTeMBbl. JIMHaMHUecKoe paBHOBECHE U 0OpaTHas CBsi3b B buocdepe.
Tema 11.6 CamocrostenbHas pabora : 1/0 OK 1-9,
3akoHOMepHOCTH | KpyroBopoTh!I BeliecTB 1 OMOre€0XMMHUYECKUE IIUKIIbI HIEMEHTOB (yriiepo/a, a3oTa). I[IK 3.4
CYIIECTBOBaHMS 3oHasbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

6uocdepsl
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Tema 11.7 CamocTosiTesnpHas pabora : 1/0 OK 1-9,
YenoseuecTso B YenoBeuectBo B Ounocepe 3emmu. AHTpONOTeHHBIE HM3MEHEHUsT B Ouocdepe. IIK 3.4
ouoctepe 3emun | [moOaIbHBIC YKOJIOTHUYECKUE TIPOOTIEMBIL.

Tema 11.8 CamocrositenpHas padora : 1/0 OK 1-9,
CocymectBoBanue | CocyimiecTBoBaHue MpUpobl U uenoBedecTBa. CoxpaHeHue OuMOpazHOOOpasmsi Kak IIK 3.4
MIPUPOJIBI U OCHOBa ycToH4uMBOCTH Onocdeprl. OCHOBA pallMOHATIBHOIO YIPaBIEHUS TPUPOIHBIMU

YeJI0BeUeCTBa pecypcamu B UX UCTIOJIb30BaHuE. JloCTIKEHMsI OMOJIOTHH M OXpaHa IPUPOIBL.

Koncynpramn 6/0

CamocTosiTesbpHas pabora 60/0

TemaTnka HHANBUAYATHHOTO MTPOCKTA, KYpCOBOM pabOTHI (MMPOEKTA) (eciu npedycmMompeHul) 0/0

[TpomexyrouHas arrectanus B popme TudhepeHIIMPOBAHHOTO 3a4eTa 2/0




3. YcioBus peaausanum y4eOHOH A CHHMIIIMHBI.

3.1. CnenmnaJjibHble NOMeIIEHHs /ISl peaJin3alii MPOrpaMMbl Y4eOHOH AU CHUTIHHBI.

OcBoenue mporpammbl y4eOHOW JUCHMIUIMHBI «bBHONOTHS» TpeAmnonaraeT Halu4yue B

npodeccuoHanbHOW 00pa30BaTeNbHON  OpraHM3alMd, pealu3ymomeldl  o0pa3oBaTeIbHYIO

nmporpammy cpenHero oomero oOpaszoBanust B npeaenax ocBoenuss OIIOII CIIO nHa 06aze

OCHOBHOTO 00miero o0pa3oBaHusi, y4eOHOTO KaOWHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH

obecrieunth cBOOOMHBIA gocTynm B MHTepHET BO BpeMs y4eOHOTO 3aHATHS W B TIEPHOL

BHEY4YEOHOM JIeITETHHOCTH 00yJarOIINXCSI.

[lomemienne kabuHera ynoBieTBopser TpeboBaHusM CaHUTApHO-3MUIEMHUOIOTMUECKUX

npaBui U HopMmatuBoB (CanlluH 2.4.2 Nel78-02) m ocHalieHO THUIOBBIM 000PYAOBAHUEM,

YKa3aHHBIM B HACTOSIIUX TpPeOOBaHUSAX, B TOM 4UHCIE CHEIHAIM3UPOBAHHON Y4eOHOU

MeOeIbI0 U CpeCTBaMU OOYYEHHUs, JOCTATOUHBIMU JUIS  BBITIOJTHEHUS TpeOOBaHWA K
YPOBHIO ITOJATOTOBKH OOYyYarOIUXCS: JOCKa  ayaMTopHas  3-X  DIIEMEHTHas,

koMmmetorep P/CT 586, cucremHbli 050K, CTON OAHOTYMOOBBIN, CTOJ ydeHHUECKUU rpNe6

kpomka [IBX menomun — 16T, cryn W30 u/t, cTyn yueHnyeckuit - 32mr.

JIist BBITIOJTHEHUS TIPAKTUYECKUX 3aJlaHUi CTyleHTaM HEOOXOIMMO MMETh MPOCTON M IIBETHBIC

KapaHJaly, JTHHEHKY, JTaCTUK, IIUPKYJIb, TPAHCIIOPTHP M KAJTBKYIISTOP.

[IporpamMmmHoe obecrieueHue

MS Win XP Professional SP2 32-bit Russian Legalization DVD license Ne43899319,

nuneH3uoHHbIH qorosop ot 07.05.2008 (OO0 "HITO Uuaykius

bpsinckoe mpenct.”), "Microsoft Office Standard 2007" Microsoft Open License 43178755

(OO0 "HITO Uuaykiusa"), HOMEp 3aKa3a TOProBOro MOCPEAHUKA :

ML766281-3

3.2. UndopmannonHoe odecriedeHUe peau3auy NporpaMmMbl y4eOHOM TUCHMIIHHBL.

Bepxomenresa, FO. I1. buonorus : yaednoe nmocodue ams CIIO / FO. I1. BepxomenmeBa. —

CapatoB : IIpodobpazoBanme, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekcr

ANEKTPOHHBIM // DIEeKTpOHHBIM pecypc 1udpoBoil  obOpaszoBarenbHoi cpeapl  CIIO

PROFo6pasoanue : [caiit]. — URL.: https://profspo.ru/books/91854

Kyp6aroBa, H. C. O6mas 6uosorus : yueoHoe nocooue mis CIIO / H. C. Kypbarosa, E. A.
Kosnosa. — CaparoB : Hayunas kaura, 2019. — 159 ¢. — ISBN 978-5-9758-1895-9. — Tekct
:  DIJIGKTPOHHBIH // DJEKTpOHHBIA pecypc uudpoBori obOpazoBatenbHO cpeasl  CIIO
PROFo6pasoanue : [caiit]. — URL.: https://profspo.ru/books/87078

JlonoIHUTEIbHbIE HCTOYHUKH:

KoncranturnoB B.M. u ap. buonorust mis npodeccuit U CrenuanbHOCTe TEXHUYECKOro |
€CTECTBEHHO-HAyYHOTO  mpoduiel:  ydeOHMK Uil CTYACHTOB  MPO(ECCHOHATbHBIX
o0Opa3oBaTeNbHBIX OpraHu3alyii, ocBanBaromux npodeccuu u crnenuanbHocta CI10. —M., 2019
HHTepHEeT-pecypehl

http://www.iprbookshop.ru/ - Dnexkrponno-6ubnmoreunas cucteMa IPRbooks
http://www.consultant.ru/ - CnpaBouno-tipaBoBas cucrema Koncynbrantlliroc
http://www.elibrary.ru/ - HarimonanbHast seKTpoHHast OHOIHOTEKa

http://www.edu.ru/ - ®enepanbubiii MaTepHET-TIOpTaN «Poccuiickoe 00pazoBaHme»

3.3. Oco0eHHOCTH OpraHu3anuu 00pPa30BATEIbHOIO0 Mpolecca JJIs WHBAJIUIOB W JHI C
OrPpAHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCBAHBAIOIIMX MPOrpamMmy y4eOHO
AMCIHUTIIHHBI.

W3ydyeHne TUCHUIUTMHBI HHBATHUIAMH U JIUIIAMH C OTPAHHYCHHBIMH BO3MOKHOCTSMH 370POBbSI
OpPraHM3yeTcsl ¢ Yy4eTOM OCOOEHHOCTEH TCHXO(PU3MYECKOTO PA3BUTHS, HWHINBHyaTbHBIX
BO3MOXKHOCTEH M COCTOSIHUS 3/I0POBbS TAKUX 00YUAIOIIHXCS.

ITpu mpoBeeHUH yIeOHBIX 3aHATHI 00eCTIeUnBACTCS COOIOICHHE CIIETYIOINX TPeOOBAHMIA:
-y4eOHBIE 3aHATHSA TPOBOIATCS Ul HHBAJIMIOB W JIUIl C OIPAaHMYEHHBIMH BO3MOXXHOCTSIMH
30POBbSI B OJHOU ayJUTOPHU COBMECTHO C OOYYarONIMMHCS, HE WMCIONUMU OTPaHHMYEHHBIX
BO3MOXKHOCTEH 3/I0POBbSI, €CITA 3TO HE CO3/aeT TPYAHOCTEH /I 00YYAIOIIUXCS B X0/€ YIeOHBIX



https://profspo.ru/books/91854
https://profspo.ru/books/87078
http://www.iprbookshop.ru/
http://www.consultant.ru/
http://www.elibrary.ru/
http://www.edu.ru/
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3aHATHH;
-IIPUCYTCTBUE AaCCUCTEHTa M3 uuciaa pabotHukoB bBI'TY wunam  mpuBieueHHBIX —JuL,
OKa3bIBAIOIIETO OOYyYAOIMIUMCA HEOOXOOUMYI0 TEXHHYECKYH) IOMOIIb C YY4E€TOM HX
WHIUBUAYAIBHBIX OCOOEHHOCTEH (3aHATh pabodyee MeECTO, IMEepPEABUTAThCS, NPOYUTATH U
oopMHUTh 3a1aHUE, OOMIATHCS C MEAATOTMYECKUM PaOOTHUKOM H T. U.);
-o0yJarormuecss € YY4E€TOM WX UWHAMBHIYAJIbHBIX OCOOCHHOCTEH MOTYT IIOJIB30BATHCS
HEOOXOIUMBIMH UM TEXHUYCCKHMHU CPEICTBAMH,
-MaTePUAITbHO-TEXHUYECKHE YCIIOBHSI JTOJDKHBI obecreunBaTh BO3MOXHOCTh
OeCIPEensITCTBEHHOTO JIOCTYIA O0yJaroIINXCsl B AyAUTOPUH, TYaJISTHBIC U APYrUe OMEIICHUS, a
Takke HMX TpeObIBaHMS B YyKa3aHHBIX IOMEIICHUSX (HAIMYME TMaHyCOB, TOPYYHEH,
pacCIIUPEHHBIX JBEPHBIX MPOEMOB, JM(TOB, MPHU OTCYTCTBUU JHU(PTOB ayIuTOpUs JOJDKHA
pacrosiaratbCsi Ha MepBOM ATAXKE; HATMYUE CIEIUATBHBIX Kpece U IPYTruX MPUCTIOCOOJICHU).
JIOTIOJTHUTEILHO TIPYU TIPOBEICHUN YICOHBIX 3aHATUN 00ECTIEUMBACTCSI COOIOACHHE CISTYIONTUX
TpeOOBaHUN B 3aBUCHMOCTH OT KaTErOpHi OO0YyJarolIUXCsl ¢ OTPaHUYCHHBIMH BO3MOXXHOCTSIMU
3I0POBBSL:
a) JUIS CIIETIBIX: 3aJaHusl W WHbIE MaTepHasibl IS HW3YYEeHUS] JUCHMUILUIMHBI O(GOPMIISIOTCS
penbedHO-ToUeUHBIM IpudTOM bpaiinsg uin B BUAE AJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
MTOMOIIIFI0 KOMIBIOTEPA CO CHEIUATM3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUEHUEM TSI CIIETIBIX,
WU 3aYUTBIBAIOTCS ACCUCTEHTOM; MUCHhMEHHBIE 3a/IaHUsI BBIMIOJHSIOTCS HAa Oymare penbedHo-
ToYeyHbIM IpudTOoM bpaiinsg uim Ha KOMIBIOTEPE CO CIECIMHATU3UPOBAHHBIM MTPOTPAMMHBIM
obecrieueHUeM JUIsl  CIENbIX, WJIM HAJUKTOBBIBAIOTCS ACCHCTEHTY;, OOyJaronmuMmcs Jyis
BBITIOJTHEHUST 3aJIaHHMsl TIPU  HEOOXOJAMMOCTH TIPEIOCTABISAETCS KOMIUIEKT IMHChMEHHBIX
MPUHAUISKHOCTEH U Oymara s muchMa penbedHO-TOUeYHBIM mpudTOM bpaiins, KoMIbrOTep
CO CIIEUUANTU3UPOBAHHBIM IPOTPAMMHBIM 00€CTIEYEHUEM TSI CIIETBIX;
0) W craboBUIANINX: 00€CTIEUNBACTCS WHIMBUIYAJIbHOE PaBHOMEPHOE OCBEIICHUE HE MEHEE
300 mroKc; Ipu HEOOXOAMMOCTH O0YUYAIOIIUMCS TIPEIOCTABIISACTCS YBETUIMBAIOIIEE YCTPOMCTRO;
3aJlaHus AJIs1 BBITIOJHEHUS U MHBIE MaTepHalibl 0(OPMIISIIOTCS YBEIHUEHHBIM HIPUPTOM;
B) JJISl TIYXHUX U CJIa0OCIBIIIANINX: 00ECIeUnBaeTCsl HATMYKME 3BYKOYCHIIMBAIOIICH anmapaTypsl
KOJUIEKTUBHOTO  TIOJIb30BaHUS, TMPH HEOOXOAMMOCTH OOyJaromuMmcs MpeaoCTaBIseTCs
3BYKOYCHJIMBAIOIAs allapaTypa MHAWBHUYaJIbHOTO OJIb30BaHUS;
r) IS JIMI C TSDKENBIMH HApYHICHUSIMU pPEYH, TIYXHX, CJIa0OCIHBIIIANIMX BCE KOHTPOJIBHO-
OIICHOYHBIE MEPOIPUATUS 1O JKEIaHUIO OOY4alOUIMXCS MOTYT MPOBOJUTHCS B MHUCHMEHHOM
(opwme;
N) JUIsl JIUI] C HapylICHUSMH OIOPHO-IBUTATEIbHOrO ammapara (TsDKEeIbIMA HapylleHUSMU
JBUTATENBHBIX (PYHKUHUNA BEPXHUX KOHEUYHOCTEH WM OTCYTCTBHEM BEpPXHHUX KOHEYHOCTEH):
MMCHbMEHHBIE 33JIJaHUS BBIINOJIHSIOTCS Ha KOMIIBIOTEPE CO CIIEHUATN3UPOBAHHBIM IPOTPAMMHbBIM
oOecriedyeHHEeM WM HAJAUKTOBBIBAIOTCA ACCHCTEHTY; II0 JKENaHHI0 OOYyYarolIuXcsi BcCe
KOHTPOJIbHO-OIICHOYHBIE MEPOTIPUATHS MOTYT IPOBOIUTHCS B YCTHOU (hopme.
4, KoHTpoJib ¥ o11eHKA pe3y/IbTATOB OCBOCHHS Y4eOHON TUCHUILIMHBL.

KoHTponbs u olleHKa pe3yabTaTOB OCBOCHHUS Y4€OHOM MUCIUILUIMHBI OCYIIECTBISETCS B
MpolLecce MPOBeICHUs MPAKTUYECKUX 3aHATUN U J1a00paTOPHBIX pabOT, TECTUPOBAHUSA, a TAKKE
BBITIOJIHEHUS 00YJarOIIMMHKCS MHIMBUIYAIbHBIX 3a/IaHUH, IPOEKTOB, UCCIETOBAHUI.

Pe3ynbTaTsl 00yyeHHs Kpurepun onenkn MeToabl OLleHKH
(OcHoBHBIE BUIbI 1€ATEILHOCTH
00yYarmmxcsi)
Temal. Buosorusi kak Hayka YcTHBIN OTBET: @poHTAIBHBIN
PackpriBaTh coznepskaHne TepMUHOB U | OTMeTKA «OTJIMYHO»: WHIVBUAYaJIbHBIN

MMOHSTHUM: Hay4YHOC€ MHUPOBO33PCHUC, | OTBCT MOJHBIA U HpaBI/IJIBHBII\/'I OIIpoC,
Hay4YHasA KapThUHa MHpA, Hay‘-IHBIfI Ha OCHOBaHHH HU3YUCHHBIX | TCCTUPOBAHUC,
MCTOJA, THUIIOTE3a, TCOPHA, MCTOIbI Teopnﬁ, MaTepual MU3JIOKCH B | COCTABJICHUC
HUCCICIJOBaHUA. OHpCI[CHeHHOﬁ JIOTUYECKOM Hpei’»eHTaL{Hﬁ,
XapaKTepI/BOBaTB OHOJIOTHIO KakK | IoCIaea0BaTCIbHOCTH, BBITIOJIHCHHUC
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HayKy, €€ MECTO U POJIb CPEIH IPYrUX
€CTECTBEHHBIX HaYK.
[lepeuncnsate pa3gensl OHOJIOTUU B

COOTBETCTBUU c o0beKTaMU
HA3Yy4YCHUS.
HaszpiBate  BaxkHeHIIME  OTpaCiH

OMOJIOTMYECKUX 3HAHWM U 3aJa4u,
crosimue mepen Owosorueit XXI B.
PackpeiBarh conepxanue TEPMUHOB U
MOHATUI: HAyYHbIA METOJl, METOMbI
HCCIICTOBAHMUSL.

XapakTepu3oBaTh OCHOBHBIE METObI

IIO3HAHUSA KUBON MPUPOJIBL:
HabJI0IeHHE, 9KCIIEPUMEHT,
OTIMCaHHE, U3MEpeHue,
KIaccupuKays, MO/JICIIMPOBaHUE,

cTatucTuyeckas o0paboTKa JaHHBIX
Tema 2.
opraHu3zanms

KuBble cucreMbl M HX

PackpeiBaTh conepkaHne TEPMUHOB
M MOHATHH: cUCTeMa, OUMOJIOrHYecKas
CHCTEMa, 3JIEMEHTBI

CTpYKTypa OHOCHCTEMBHI,

CHCTEMBI,
CBOMCTBA

KHUBBIX CHCTEM, OOMEH BeEIIECTB,
pa3MHOXEHHE,  pOCT,  pa3BHUTHE,
HACJIC/ICTBEHHOCTh,  M3MEHUYUBOCTD,

pasapaKuMoCTb, SHEPro3aBUCUMOCTD,

YPOBHHU OpraHu3aIuu JKA3HH
(buocucrem).

XapakTepru3oBaTh TIPUHIIAITBI
OpraHHu3aIuH OHoCHCTEM:
OTKPBITOCTD, BBICOKas
YIOPSIOYEHHOCTh,  CaMOPETYJISIIHS,
HEPAPXUYHOCTD.

[lepeuncisaTh YHUBEPCAIbHBIC
CBOMCTBA YKUBOTO: €JJMHCTBO
XUMHYECKOTO COCTaBa,
pa3apaKuMoCTh, NIBIDKEHUE,
roMeocTa3, poCT U  Pa3BUTHE,
HACIEACTBEHHOCTb,  H3MEHYHUBOCTD,
SBOJIIOLIUS (mpucnocobneHue K

U3MEHSIOIIMMCS YCIIOBUSM).
[IpuBoauTes mpuUMepsl  OUOCHUCTEM
pa3HOrO ypOBHS OpraHu3aluud U
CpaBHUBaTh MPOSIBICHUS  CBOICTB
’KHBOTO Ha Pa3HbIX YPOBHSX.

JUTEPATYPHBIM SI3IKOM, OTBET
CaMOCTOSITENIbHBIH.

OTMeTKa «XOpPOLIO»:

OTBET IIOJIHBIM U IPaBWIbHbBIN
Ha OCHOBaHUM H3YYEHHBIX
TEOpUid, MaTepua U3JIOKEH B
OINPENCICHHON  JIOTUYECKOM
[OCJIEZIOBATEIbHOCTH, npu
9TOM JIONYILIEHBbl JABE — TpHU
HECYIIECTBEHHBIE ONINOKH,
UCIIPaBJICHHBIE 1o
TpeOOBaHUIO MPEIO/1aBATENS.
Ormerka
«Y/OBJIETBOPHTEJIbHO».
OTBET MOJIHBINA, HO TPU ITOM
JOTIyIllEHa

omunOKa UM OTBET HEIMOJIHBIMH,

CyLIECTBEHHAas!

HECBSI3HBI.

OTMeTka
«HEYT0BJIETBOPUTETbHO»:
npu  OTBETe  OOHApYKEHO
HEMMOHUMaHWe  00ydJarerocs
OCHOBHOTO CoJIepKaHus
ydqeOHOTO  MaTepuaia WA
JOTTYILIEHbI CYIIIECTBEHHbIE
OImHOKH, KOTOPBIC
oOyyarolmuiicss He  MOXKET

UCIPABUTh TMPH HABOMASIINUX
BOIIPOCax MpernojaBaTelis.
Ounenka KOHTPOJIbHBIX
TeCTOBBIX padoT

OTMeTKAa «OTJIHYHO»:
90%-100% MpaBUIbHBIX
OTBETOB OT 3a/IaHUH.

OTMeTKa «XOpOoIIo»:
70%-89% MpaBUIbHBIX
OTBETOB OT 33/IaHMIA.

OTmeTrka
«YAOBJIETBOPUTEJIBHO»:
50%-69% IIPABUIBHBIX
OTBETOB OT 33/IaHMIA.

Otmerka
«HEYHOBJICTBOPUTEIbHO»:
meHee  50%  mpaBUIBHBIX

OTBETOB OT 3aJaHUM.

Ounenka MUCHLMEHHBIX

WH/IMBUTyaJIbHBIX
3aJIaHuM,

BBINOJIHEHHUE
MPaKTUYECKUX padoT,
pabota ¢ amiacoMm u
KOHTYPHOU KapTOH,

g depeHInpOBaHHbBIN
3a4er.
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Xapakreprus3oBaTh OCHOBHBIE
MIPOIIECCHI, NpOTEKAIOIUEe B
Oouocucremax: OOMEH BELIECTB H
MpeBpalieHue SHEPIHH,
CaMOBOCIIPOU3BEJICHHE,
CaMOPETYJISLHNs, Pa3BUTHE.
Cobnromate  mpaBwiia  OEpeKHOTO

OTHOIIIEHUSA K )KUBOU MPUPOJIE.

Tema 3. XuMHYeckHii cocTtaB M
CTPOEHHE KJIETKH.

PackpeiBath conepxanue TEPMUHOB U
TIOHSTHH: 3JIEMEHTBLI-OMOTEHEI,
MAaKpO3JIEMEHTBI,  MHKPOAJIEMEHTBHI;
MHUHEpAIbHBIE BEIIECTBA, MOJEKYJa
BOJBI Kak

JHIIOJIb, BOOOPOJHBIC

CBSA3H, ruaApopUIbHbIE 51
ruipopoOHbIE BELIECTBA.

HOKaSBIBaTI) €AUHCTBO JJICMCHTHOTO
cocTaBa Kak OJHO W3 CBOWCTB
JKHUBOTO.

Pacnipenenste XuMHYECKHE IEMEHTHI
o TpynmaMm B

KOJINYECTBCHHOI'O

3aBUCUMOCTH OT

MPE/ICTaBUTENICTBA B OPraHU3ME;
XapaKTepU30BaTh POJIb OTAEIbHBIX
AIIEMEHTOB.

BbIsSBISATE CBA3H MEXIYy COCTaBOM,
CTPOEHUEM MOJIEKYJIbl XUMHYECKOTO
coeluHEHUsT U ero (QyHKOUIMU B

KJICTKC. PaCKpBIBaTB COACPIKAHUC
TCPMHHOB u MMOHATHH: 66J'IKI/I,
IIOJIMMECPHI, MOHOMCDHEI,
AMHMHOKHUCJIIOTHI, IICIITUAHAsA CBA3b,
IIOJIMIICIITU A, ACHATypanusi.

XapakTepu30oBaTh OCIIKM KaK KJlacc
OpraHMYeCKuX COe/IMHEHU;
KJIacCu(UIMPOBATh UX MO CTPOEHUIO
(rnoOynspHble U QuOpUIIIApHBIE
0enKm), NEePeUUCIITh "
XapakTepu30BaTh (QYHKIUH OEIKOB.
PackpbIBaTh cojiepxKaHue TEPMUHOB U
MOHATUH:  (epMEHTHI,
LEHTp, CyOcTpaTHas CHenu(pUIHOCTD,

AKTHUBHBINA

Ko(epMeHThI, OeNKH-aKTUBAaTOPbl U
OeNIKU-UHTUOUTOPBHI.
Vka3piBaTh OTINYMA (PEPMEHTOB OT

KOHTPOJIbHBIX padoT
OTMeTKa «OTJIHYHO»:

OTBET IIOJIHBIM U IPABWIbHBIN,
BO3MOXXHa  HECYILECTBEHHAas
omuOKa.

OTMeTKa «XOPOLIO»:

OTBET HETOJIHBIN WA
JOMyIIeHo He Oosiee  JIBYX
HECYIICCTBCHHBIX OITHOOK.
Ormerka
«Y/AOBJIETBOPHTEJIBbHO».
paboTa BBIMOJHEHA HE MEHEE
YeM Ha IOJIOBUHY, JOMYIIEHa
OJIHA CYIIECTBEHHAs OIIMOKa U
npu

5TOM  JBE —

HECYIIIECTBEHHBIE OIUOKH.

TpHU

OrmeTka
«HEYT0BJIETBOPUTETbHO»:

paboTa BBITIOJIHEHA MEHBIIE
gyeM  Ha

IIOJIOBUHY NN

COJICPIKUT HECKOJIBKO
CYIIIECTBEHHBIX OIIMOOK.
Onenka
3aJga4um
OTMeTKAa «OTJIUYHO» !

B JIOTHYCCKOM PACCYKXIACHUHN U

YMeHHil pemarthb

pemieHuy omMOOK HET, 3a7ada
pernieHa panroHaIbHBIM
CIIOCOOOM.

OTMeTKa «X0pOoIIo»:

B JIOTUYECKOM PAaCCYXJICHUU U
pEIICHUH HET CYIIECTBEHHBIX
omuOOK, HO 3a/1a4a pericHa He
parMoHaIbHBIM CITIOCOOOM HIIH
JOMyIlIeHO He Ooyiee ABYX
HECYIIECTBEHHBIX OITHOOK.
OTtMeTKa
«Y/I0BJIETBOPHUTEIHLHO».

B JIOTUYECKOM PACCYXICHUH
HET CYIIECTBEHHBIX OIIUOOK,
HO JIOMYII[EHA CYIEeCTBEHHAs
OmMOKa B MaTeMaTUYECKUX
pacuerax.

OTMeTKa
«HEYT0BJIETBOPUTEIbHO»:
UMEITCS CYIIIECTBEHHBIE
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HCOPraHNM4YCCKUX KaTalIu3aTOpPOB.

OObsicHATH  ponb  (EPMEHTOB B
(YHKIMOHUPOBAHUH JKUBBIX CHUCTEM,
B NPOMBIIUIEHHOCTH, B MEIWILIMHE, B
IIOBCETHEBHOM  JKM3HM  4YeEJIOBEKa
PackpeIBaTh conepaHne TEPMUHOB H

MOHSTUI: YIIJIEBOJbI, MOHOCAXapHbL,

T CaXapHIBI, MOJICaxapuabl,
IJII0KO3a, pubo3a, Je30Kcuprbo3a,
caxaposa, JIAKTO3a, MaJIbTO3a,
nenono3a  (KiaeryaTka), Kpaxmad,
TJIMKOTEH; JIMIUABI, TPUTIUIIEPHIBI
(kuppl,  Macna),  ¢docPoaUNUIbI,
CTEPOHUIBI.

XapakTepu3oBaTh YIJIEBObI, JIAMUIbI

KaK KJ1acc OpraHUYECKHUX
COEJTMHEHM.
KnaccudumupoBates  yrieBoasl U

JIUIIKUAbI 110 CTPOCHHIO, MEPCUHUCIIATH
(GYHKIMH YTTIEBOAOB U JIMIH/IOB.

CxeMaTu4ecku H300pakaTb CTPOCHHUE
MOJIEKYJ  YyIJIEBOJOB,  JIMIHJIOB.
PackpbIBaTh coniepaHue TEPMUHOB H
MOHATUH: JIE30KCHPUOOHYKICHHOBAS
kuciora (/IHK), pubGonykmennoBas

KHCJIOTa (PHK), HYKJICOTH]I,
MOJIMHYKJICOTUAHAS 1enb
(MOJIMHYKIICOTHT),
KOMIUIEMEHTapHOCTh, ¢yHKImu JJHK
(xpanenue u nepegaya
HaCJIeACTBEHHOM nHpopmarun);
Buael  PHK  (undopmanuonnas,
TpaHCIIOpPTHaA, pubocoMasbHas);
afgeHo3uHTpudocdar (ATD),
MaKpO3pruyecKas CBS3b.
XapakTepu3nupoBaTh  HYKJICUHOBBHIE
KHCITIOTHI Kak XUMHYECKHE
COEIMHEHUS u HOCHUTENHU
HaCJIeICTBEHHOU HH(pOpPMAIIHH.
OTtmedaTh OCOOEHHOCTH CTPOCHHUS
MOJIEKYN  HYKJIEHHOBBIX  KHCIOT

(IHK, PHK) u AT®. Cxemartuuecku
n300pakaTh CTPOCHHE HYKJIEOTHJIOB,
MOJIEKYJI HYKJIEMHOBBIX KUCJIOT, AT®
PackpsiBaTh conepkaHue TEPMUHOB U
ITOHATUN:

KJICTKa, OUTOJIOT U,

OIIMOKH B JIOTHYECKOM
pPacCy>XJICHUH U PEIICHUU.
Ouenka
NMPaKTHYECKUX
(1abopaTopHbiX) padoT Mo

OMoOJIOTUH

BbIINNOJTHCHUSA

OTMeTKa "oTauuuo"
CTaBHUTCAH, ecJit
o0yuaroiuiics:

- MPABWJIBHO OTPEACITUIT
IeJTb OTIBITA;

- BBITIOJTHWII  paboTy B
MTOJTHOM o0beme c

coOmoIeHneEM He0o0X0aIUMOMI

MOCJICZIOBATEIILHOCTH
IIPOBCACHUA OIIBITOB u
W3MEpPEHUN;

- CaMOCTOSITEIBHO "
paloHaIBHO BBIOpAJ Hu
IIOATrOTOBUJI JJIA OIIbITa
Heo0Xoaumoe

000pyI0BaHHE, BCE OIIBITHI
OpoBeI B YCIOBHUSX U
pexuMax, 00ecTeunBarONuX
MOJIyYEHUE  PE3yNIbTaTOB U
BBIBOJIOB C HanOOJIbIIEH
TOYHOCTBIO;

- HAy4YHO IPaMOTHO,

JIOTUYHO OMHCaT HAOIIOJCHUS
U chopMyJIHpOBaIl BHIBOJBI U3
OTIBITA.

- B MIPE/ICTaBIICHHOM
oTYeTe IPaBUIILHO u
AaKKypaTHO  BBITIOJIHUI ~ BCE
3amucH, TaOJIMIbl, PUCYHKH,
YEPTEKH, rpaduku,
BBIYUCIICHHS u caenain
BBIBOJIBI,

- MPAaBWJIBHO BBITIOJIHUT
aHaJIN3 MOTPEIIHOCTEMN;

- MPOSIBIISET
OpraHU3alMOHHO-TPYAOBBIE
YMEHHUS ;

- SKCIIEPUMEHT
OCYHIECTBIISIET MO IUIaHy C
Y4ETOM TEXHUKHU
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pacKphIBaTh COAEPIKaHUE TOJI0KEHUI
KJIETOYHOU TEOPHH.
[lepeuncnsaiTe W  XapakTepU30BaTh
OCHOBHBIC METOJIbI M3YYCHHS KIIETKU
(mpuroroBieHue CpEe30B,
OKpaIlIMBaHUE, MHUKPOCKOIMPOBAHHE,
HEeHTPUYrHpOBaHNE,
KyJIbTBUPOBAaHUE KIETOK W TKaHEH.
PackpeIBaTh coniepaHue TEPMUHOB U
MOHATUH: KIIETKH (dYKapuOTHUYECKas,
MPOKAPHOTHYECKAs ), TIa3MaTHIECKAasI
MeMmOpaHa (Tutazmanemma),
TJIMKOKAJIMKC, TPAHCIOPT —BEIIECTB
(macCUBHBIN, aKTUBHBIN), SHIOIMTO3
(darounTo3, MMHOLKUTO3), FK30IUTO3,
KJICTOYHAsI CTCHKA, HYKJICOU/I.
CpaBHuBatTh MEXIy coOoit
9YKapHOTHIECKUE "
MPOKAPHOTHYECKUE KIETKH; OTMEUaTh
CXOJICTBO W pa3IH4YUs B CTPOCHHUH
KJIIETOK OakTepui, KHUBOTHBIX,
pactenuidi u TpuOOB PackpwiBaTh

coJlep’)KaHWe TEPMHUHOB M MOHSTHIA:

[IUTOIUIA3Ma, OpTaHOMIBI,
sHpomiazmatudeckas cetb  (OIIC),
ammapar Conbmxw, JT30COMBI,
BaKyOJlb, MHUTOXOHIPHUH, TUTACTHJIBI
(XJIOpOTLIACTHI, XPOMOILIACTHI,
JIEHKOTLIACTHI), pUOOCOMBI,

MUKPOTPYOOUKH, KIETOYHBIH IICHTP
(meHTpocoma), PECHUYKH, IKIYTHKH,
PO, s epHas
000JI0UYKa, KapuoIia3Ma, XpPOMATHH,

BKIIFOYCHHA,

AAPBIIIKO, XPOMOCOMBI.

OmnuceiBaTh CTpOCHHE
9YKapUOTUYECKOM KJIETKH o
N300pakeHUSIM u Ha
MUKpOIpernaparax;

KJaccu(UIUpPOBaTh  OpPraHOWIBl B
3aBHUCUMOCTH OT OCOOEHHOCTEH HX
CTPOEHHUS (ogHOMEMOpaHHbIE,
IByMeMOpaHHble, HeMeMOpaHHbIE);
ONMUCHIBATE  (YHKIUH  KaKJOTO

opraHonia B KJICTKE.
XapaKTepI/BOBaTB KIICTOYHOC AP0

Kak MCECTO XpaHCHUSA, TMCpCAavn

0€30MacCHOCTH W TPaBHII
paboTel C MarepualaMu |
00opymoBaHuEM.

OtMmerka "xopomo"’
CTABUTCS, eciIn
o0yyawiuuiicsi  BBINOJHUJI

TpeOoBaHus K oueHke '"S",
HO:

- OTBIT  TPOBOJWII B
YCIIOBHSIX, HE
00ecIIeunBaroIINX
JIOCTaTOYHOMU TOYHOCTH
WU3MEPEHMI;

- OBLJIO JTOMYIIEHO JBa-

TpH HeJloueTa; He Oosiee 0AHOM
HerpyOol OHIMOKM U OJIHOTO
Hezo4era,

-9KCIIEPUMEHT TIPOBEJIEH He

MOJIHOCThIO; B OIMCAHUU
HaOJIFOIEHUH u3 OIIBITA
JOTTYCTHIT HETOYHOCTH,
BBIBOJIBI CJIENIaJl HETIOIHbIE.
OTmerka
"'y10BJIETBOPUTEJIBHO"'
CTABUTCH, eciIu
00y4JaroIuics:

- IMPaBHUJIbHO OIPEACINII
ICJIb OIIbITA,

- paboTty BBITIOJIHSIET
OPaBWIBHO HE MeEHee YeM
HAIOJIOBUHY, OJHAaKO OO0BEM

BBIIIOJJHEHHOM 4acTH TakKoOB,

YTO  MO3BOJIAET  MOJYYHUTh
NpaBUIbHBIC PE3YJbTaThl H
BBIBOJBI [0  OCHOBHBIM,
PUHIATTHATBHO Ba)KHBIM
3amayaM  paboThI;  TOJI00D
o0opynoBaHus, 00BEKTOB,
MaTepHalioB, a TaKXKe pabOTHI
0 Hayajly OIbITa  OIBIT
TIPOBOTUJICS B
HEpAIMOHAIBHBIX  YCIIOBUSIX,

4YTO TPUBEIO K IMOJyYEHUIO
pe3yabTatoB ¢ OoJbLIeH
HOTPEIIHOCTBIO; UM B OTYETE

ObulM JomyIleHbl B oOImen
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(ynBoeHHE XpOMOCOM) U peaau3aiiu

(TpaHCKpHIILIMS) HAaCJIEACTBEHHON
nH(pOpMAIINU KIETKH.
Ilepeuncnsrs u OTIHMCHIBATH

KOMIIOHEHTHI SiJpa U UX (PYHKIIUH.
CxemaTuuHO H300paxaTb CTPOCHHE
PaCTUTENBHON U KUBOTHOW KJIETKH
OOBsACHAT, OMIIOTHYECKOE 3HAYEHUE
TPAHCIIOPTa BEIIECTB B KIIETKE.

Tema 4. Ku3zHeneaTeJbHOCTH
KJIETKH.

PackpsiBaTh conepkaHne TEpPMUHOB U

MOHSTUI:
OoOMEH BeIIeCTB U NpEeBpallCHUE
SHEPTUH (MeTabomu3Mm),

ACCHUMUJISIINS, TUTACTHYSCKUI 0OMEH,
JACCUMUJISAIINA, SHEPreTUYECKUI

0oOMeH, dotocuHTe3,  PoTONNU3,
dhochopunmpoBanue,

IIPOTOHOB, XCMOCHHTE3.

MEPEHOCUUK

OnuceiBaTh (OTOCHHTE3, TMPOIIECCHI,
MpPOTEKAIOIKE B  CBETOBOM W
TEeMHOBOH (a3ze.

BbIsBISATE  MPUYHUHHO-CIIEACTBEHHbIE
CBSI3U MEXIY MOTJIOIIEHUEM
COJIHEYHOM 3HEPTHH XJIOPO(HUIIIOM

U cuHTE30M MoJiekysa ATO.
CpaBHUBaTh HCXOJHBIE BELIECTBA,
KOHEYHbIE TMPOIYKTHI M  YCIOBHS
NMPOTEKaHUsI pPEaKIMi CBETOBOM U
TeMHOBOM (ha3wl PoTOCHHTERA.
CpaBHuBath dborocuHTe3 u
XEMOCHHTES.

OnenuBath 3HaueHUe (PoTOoCHHTE3a U
XeMOCUHTE3a Ui XKU3HU Ha 3emIie
PackpriBaTh copepikaHne TEPMUHOB U
MOHATUH: JHEpPreTudyeckuil oOMeH,
TJIUKOJIH3, MOJIOYHOKHUCIIO€
Opo’keHHe, CIUpPTOBOE OpoXKEHUE,
OMOJIOTHYECKOE OKHCJICHUE,
KJIETOYHOE JIbIXaHHE, AUCCUMUJISIHS,
(bepMeHT.

XapakTepu3oBaTh OOMEH BEIIECTB U
MpeBpalieHue dHeprun (MeTaboIHI3M)
KaK OJTHO UX CBOWCTB >KHBOTO.
[TepeuncnsTh 0COOCHHOCTHU

CIIO)KHOCTH HeE Ooyiee JBYX
omuOOK (B 3alMCAX CIUHUIL,
U3MEPEHUSX, B BBIYHCIICHUSIX,
rpadukax, TabiMIax, cxemax,
aHaJIM3€ NOTPEIHOCTEN U T.1.)
HE

IMPUHIUITHAJIBHOTO JJIA

JAHHOM paboTHI XapakTepa, HO

NOBJIMSBIIMX Ha PE3ysIbTar
BBIIIOJIHEHMUS; Wi HE
BBIIIOJIHEH COBCEM WIH
BBINIOJJHEH HEBEPHO aHallu3
IIOTPEHIHOCTEM;

- pOBET OTIBIT c
MOMOIUIBIO Iperno/jiaBaTers;

WM B X0JI TIPOBEJICHUS OIBITA
Y U3MEpPEHUH ObUIN JOMYIICHBI
OIMOKHN B OTIMCAHUU
HaOJIIOICHUH,
(GOopMyITUPOBAHUH BHIBOJIOB;
rpyoyto
OLINOKY B XOJIe SKCIIEpUMEHTA
(B 0OBSICHCHHH, B
obopmiieHnun  paboOTBI, B
COOIOACHUN TPABHII TEXHUKU
0e30MacHOCTH TpU paboTe ¢

Marc€puajiaMu n

- JOTTyCKaeT

000pyIOBaHHUEM ), KOTOpast
UCTIPABIISICTCS TI0 TPEOOBAHUIO
Iperno/iaBaTels.

OT1merka
""Hey/10BJIeTBOPUTEJIbHO"

CTABHUTCA, ecn
o0yvyarmuiics:
- HE OTIpeICITNIT

CaMOCTOSITEILHO 1Eb OIIBITA;
- BBITIOJIHWII  paboTy He
MOJHOCTBIO, HE TMOATOTOBUII
HY)KHOE  00OpyJnoBaHHE H
00bEM BBLINOJIHEHHON YacTH
paboThI HE TIO3BOJISIET CHIENATh
NPaBUJIBHBIX BBIBOJIOB;

- OIIBITEHI, U3MEpPEHHUS,
BBEIYHCIIEHMS, HaOIIOAEHUS
TIPOM3BOJIMIINCH HETIPABUIIBHO;
- B Xole paboTel M B

oTyere  OOHAPYXWJIHCh B
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IUTACTUYECKOTO M HHEPreTUYECKOTO
oOMeHa B KIETKE, YCTaHABJIMBATh
B3aMMOCBSI3b MEKIY HUMHU.

Paznuuath Tumel oOMeHa BEIIECTB B
KJIETKE:! aBTOTPO(HBII "
reTepoTpoHBIN.

OnwuceIBaTh 3Tanbl YHEPTETHYECKOTO
oOmeHa (IO ATOTOBUTEIILHBIH,
OECKUCIIOPOHBIN, KHCIOPOIHBIN) |
CpPaBHMBATh UX MEX]y COOOM.
XapakTepu3oBaTh peakuuu
TJIMKOJIN3a, OpOXKEHHUs, KIETOYHOTO

AbIXaHWA, BBIABIATH MNPUYHUH- HO-

CJICZICTBEHHBIE CBSI3U MEXy
TJIMKOJIM30M, KIJIETOUHBIM JIbIXaHHUEM
Y CHUHTE30M MOJIeKysI ATO.

CpaBHMBaThH 3¢ dEeKTUBHOCTh
OECKUCIOPOJHOTO M KUCJIOPOJHOTO
3TaroB

PackpsiBath  conmepxkanue

TEPMHUHOB n TIOHSITHH: T'CH,

T€HETUYECKUI KOJI, MAaTpHUYHbBINA
CUHTE3, TPAHCKPHUITIHS, TPAHCIISINS,
KOJIOH, aHTHUKOIOH, pubocoma,
LEHTpaJbHAsT J0TMa MOJICKYISIPHOM
OUOJIOTHH.

OnpenensiTb CBOMCTBA TEHETUYECKOTO

KoJga (TpI/IHJ'IeTHOCTB, OJHO3HAYHOCTbD,

BBIPOKJICHHOCTh, YHUBEPCAIbHOCTD,
HETIePEKPhIBAEMOCTb,
HETIPEPHIBHOCTB ).

OmnuceiBaTh  dTalbl  peaau3aruu
HacJaeACTBEHHOH  WHpOpMaIluu B
KJIETKE.

CpaBHuBaTh peakuuud MaTPUYHOIO
cunte3a Mmosiekyn PHK u Genka B
kinetke  PackpeiBaTh  conepxkaHue
TEPMHUHOB ¥  IOHATUH:  BUPYC,
BUPYCOJIOTHS, Kamcui, OakTepuodar,
BUPYC MMMYHOAE(DUIMNTA YeJIOBEKa
(BUY), oHKOTEHHBIE BUPYCHI.
XapakTepu3oBaTh BUPYCBI
HEKJIETOYHYIO bopmy

0COOEHHOCTH CTPOEHUS U KU3HEHHBIH

Kak
JKHM3HH;

LIUKJI BUPYCOB.
OnuchIBaTh )KU3HEHHBIN ITUKIT BUpYyca

I/IMMyHO,[[C(I)I/II_II/ITa YCJIOBCKA,

COBOKYITHOCTH BCC

HEJOCTaTKH, OTMEYCHHBIC B
TpeboBaHUsX K o1leHKe "3";
nse  (u

Oonee) rpyObic OMTUOKH B XO€

- J0MyCKaeT

IKCIIEPUMEHTA, B 00BSICHEHUH,
B odopmieHun paboOTH, B
COOIIOACHUM NPaBWII TEXHUKU
Oe3omacHocTH Tpu pabore ¢
BEIIECTBAMHU "
000pyI0BaHUEM, KOTOpHIE HE
MOXKET WCIPAaBHUTh JaXke IO
TpeOOBAHUIO MPEIO/1aBATEIS.

[Ipumeuanne. B Tex ciydasx,
Korja OoOyJaroniuiics moxasal
OpUTHMHAJIHBI W Haumbosee
pallMOHANBHBIA  MOAXOA K
BBITIOJTHEHWIO pabOTBl H B
rpotecce

n30exai

paboTel, HO He

TeX WIM WHBIX
HEIOCTATKOB,

BBITIOJTHEHHUEC

OllCHKa  3a
paboThI
YCMOTPEHHIO  IPETIoIaBaTelIs
MOXET OBITh TIOBBIIICHA TIO

110

CpaBHEHHIO C
BBIIIIE HOPMaMH.

YKa3aHHbIMU

Ounenka ymeHuii NMPOBOIAWTH
Ha0J0aeHus1 (Y4UTbIBAETCS
NPaBWILHOCTH TPOBEIEHUS;

yMeHHe BbIIEJISTH
CylleCTBeHHbIe  NPU3HAKH,
JOTHYHOCTh W  HAYYHYIO

TPAMOTHOCTH B 0)OpMJIIEHHH
pe3yibTaToB HAOJACHUE H
B BbIBO/IAX).

OuneHKa «OTJIMYHOY . -

OpaBUIBHO IO  3aJaHUIO
IIPOBEJEHO HaOJI0/IeHUE;
BbIJICJIEHBI CYILIECTBEHHbIE
NpU3HaKe, JIOTMYHO, HAYy4HO
I'PaMOTHO o(opmIIeHBI
pe3yabTaThl  HAOMIONCHHUS H
BBIBO/IBI.

Ounenka «xopomo»: -
OpaBUIBHO 1O  3a/IaHUIO
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pasnuuath Ha pucyHkax BTM (Bupyc
Oakrepuodar,
BUY. O6GocHOBbIBaTh U COOMIONATH

Ta0auyHOW MO3auKH),

Mepbl npoUIAKTUKI
pacmpocTpaHeHUs BUPYCHBIX
3a00JeBaHM (pectimpaTopHsIe,

KIICIIEBOU
sanedanmut, BUY-undexuns)

KCITYAOYHO-KHIICYHBIC,

Tema 5. KuzHeneATeJbHOCTL M
HHAUBHUIYAJIbHOE pa3BuTue
OPraHu3MOB.

PackpeiBaTh copepkaHne TEPMUHOB U
TOHSTUH: KJIETOYHBIN UK,
uHTepdasa, peruKaims, XpoMocoma,
KapUOTHIIL, ranjaouIHbIH,

JTUTUIOWIHBI  XPOMOCOMHBIN Ha0o0p,

XpOMaTHJIbI; MHTO3; €ro CTajHH:
npodaza, meradasza, anadaza, TeinO-
dbaza.

OnuceIBaThL JKU3HEHHBIN IUKII
KJIETKH; MIePEYHCIIATh u
XapaKTePHU30BaTh MIePHOIbI

KJIETOYHOTO IIMKJIa, CPaBHHMBATh HX
MEXy COOO.
OnuceiBaTh  CTPOECHHE  XPOMOCOM,
KapHUOTHUIIOB OPraHU3MOB, CPAaBHUBATh
XpPOMOCOMHBIE HA0OPHI KIIETOK.
CpaBHUBATh CTAIUM MUTO3A.
Paznuuate Ha Mukpomnpenapartax u
pUCYHKaX CTaJlu MUTO3a.
PackppiBaTh OMOJOTHYECKUA CMBICT
MUTO3A.

PackpriBath coniepaHue TEPMUHOB U
MOHSITUH:

Pa3MHOKCHUC, KJIOH,

MTOJIOBBIC KJICTKH (ramerTsl),

HﬁHGKHCTKa, CIIcpMarTro3ona, 3urorTa,

JACIICHUC HaaBOC, INOYKOBAaHHCE,
criopyJeinus, (l)p arMCHTalus,
BCICTaTUBHOC Pa3MHOKCHHEC,

CCMCHHOC Pa3sMHOXCHUC, OIIBLJICHHUC,
JIBOMHOE OIINIOAOTBOPCHUC, TIOJIOBBIC

Kee3bl,  CEMEHHUKH,  SMYHUKH,
OIJIOZIOTBOPEHHE (HapyxHOe,
BHYTpPEHHEE).

XapakTepu3oBaTh OCOOCHHOCTH U

3HAaYeHHE OECIIOJIOTO U  IOJOBOTO

MPOBEJICHO HAONIOICHUE, MPH
BBIJCJICHUN CYHICCTBCHHBIX
NPU3HAKOB y HAOII0aeMOTO
oOwekTa (Imporecca), Ha3BaHBI
BTOPOCTEIICHHBIC;

‘JoIylIeHa HeOpeXHOCTh B

opOpMIICHHM HAONIOJICHUE U

BEIBOJIOB.
Ounenka
«YTOBJIETBOPUTEJIBHO»: -
JOTIYIIEHbl HETOYHOCTH, 1-2
omnoka B MIPOBEJCHUU
HAOJMIONEHWE IO  3aJaHUI0
Mperno/aBaTes;

npu BEIJICTICHUT

CYIIECTBCHHBIX TIPU3HAKOB Y
HaOJIrOJaeMoro o0OBekTa
(Tporiecca) BBIACTIEHBI JIMIIb
HEKOTOPHIE, JOTTYIIIEHBI
omnbku (1-2) B odopmieHun
HaOJIIOIEHUE U BBIBOIOB.
Onenka
«HEY/I0BJIETBOPUTEJIbHO». -
JomnyiieHsl  omuoOku  (3-4) B
MPOBECHUM HAOIIOACHUE 10

3aJaHHUI0 YYHUTECIIA,

“HeTPaBUIILHO BBIJICJICHBI
NpU3HAKA Ha0JII01aeMOT0
00BbeKTa (ponecca),

JonyiieHsl  ommoOku (3-4) B
ohopMIICHUH HAONIOACHUN |
BBIBO/IOB.
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CIOCOOOB pa3MHOKCHHS. BbIIensTh
BUIBI  OECIOJNIOT0  Pa3MHOXKCHHS,
BBISIBIISITh ~ B3aWIMOCBSI3M  MEXKIY
dbopMaMu U crioco0amMu pa3MHOKCHHUS
1 UX OMOJIOTUICCKUM 3HAUCHHUEM.
Bnagerp npuéMaMu BEreTaTUBHOTO
Pa3MHOXCHHSI KYJIbTYPHBIX PacTeHUIN
(Ha mpuMepe KOMHATHBIX)
XapakTepru30BaTh IOJIOBBIC KIICTKH:
STATICKIICTKH, CIIEpPMATO30H/IbI;
BBISIBIISITH OCOOCHHOCTH WX CTPOCHUS
PackpeiBaTh cojiepkaHne TEPMUHOB U
TOHSTUH: pa3MHOKEHHE, KJIOH,
II0JIOBBIE KJIETKU (rameTsl),
SIMIIEKJIETKA, CIIEPMATO30U, 3HIOTa,

JeJICHUE HaJBOE, MTOYKOBAHUE,
CHOPYJIALINS, ¢dbparmeHTanus,
BET€TaTUBHOE pa3MHOXEHUE,

CCMCHHOC PasMHOXCHUC, OIIBIJICHHUC,
JIBOMHOE OIINIOJOTBOPECHUEC, ITOJIOBEIC

KeNe3bl,  CEMCHHHKH,  SHYHHUKH,
OTUTIOJIOTBOPEHHUE (HapyxHOE,
BHYTPCHHEE).

XapakTepu3oBaTb OCOOCHHOCTH U
3HaueHHe Oecrojoro M IMOJIOBOTO
CHOoCOO0B pa3MHOKEHUS. BpinensTsb
BUJIBI  OECIOJNIOr0  pPa3MHOXKECHMS,
BBISIBIISITh ~ B3aMMOCBS3M  MEXIY
dhopmamu U criocobaMu pa3sMHOKECHHS
U UX OMOJIOTUYECKIM 3HAYECHUEM.
Bnagerp npuémaMu BereTaTUBHOTO
Pa3MHOKEHHs KyJIbTYPHBIX pacTEHUI
(Ha mMpuUMepe KOMHATHBIX).
XapakTepu3oBaTh IOJIOBBIE KIIETKU:
STMIIEKIIETKH, CIIEpMAaTO30U/IbI;
BBISIBIISITh OCOOCHHOCTH UX CTPOCHUS
PackpriBaTh copeprkaHne TEPMUHOB U
TTOHATHI: MEN03, KOHBIOT AL
XpOMOCOM, nepexkpécT
(KpOCCHHTOBEP) XPOMOCOM, TAMETHI.
XapakTepu3oBaTh MeH03 Kak crocoo
KJIETOYHOTO  JIEJIEHUS; OIMHCHIBATh
MeiH03 TO CTaausM; CpaBHHUBATh
CTaJIuy MeHo3a ¥ MUTO3a.

Pasnuyath Ha pHCYHKax CTaauu
Mel03a; pacKphIBaTh OHMOJIOTHYECKOE
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3HAYCHUE Meno3a PackpsiBath
COZICpKAaHUE TEPMHMHOB W IIOHSTHIA:
raMeTOTeHE3, CIiepMaTOreHes,
OOreHe3, CIEpPMAaTo30MJ, aKpocoMma,
SIMUEKJIETKA, MOJISIPHBIE TEbLIA.

XapakTepu3oBaTh 0COOEHHOCTHU
raMeToreHe3a y JKHBOTHBIX M €r0
CTaJWM, IIOJIOBBIE KJIETKH >KMBOTHBIX
U ONMCHIBATH IPOLIECC UX Pa3BUTHS.

CpaBHuBath CriepMaToreHes3 51
OOT€HE3.

OnuceiBathb OIUIOZOTBOPEHHUE,
Ouosoruueckoe 3HAaYEHHE
OIJIOIOTBOPEHUS PackpsiBath

COJICpKAaHNE TEPMHMHOB W TIOHSTHIAL:
OHTOTEHE3, OJMOpHOTeHe3, 3UT0Ta,
npoOneHue, OJacTOMEphl, MoOpyIa,
Omactyma, OrjacTorenb, TracTpyia,
Helpyna, opraHoTeHe3; 3apO/IbIIIeBhIe
JUCTKH:  DKTOJEepMa,  Me30JiepMa,

SHTOZEPMA; MOCTAMOPHOHAIBHOE
pa3BuUTHE: TPSIMOE W  HENpsIMOe
(TMYMHOYHOE); MeTtamopdo3,

MEracropa, MUKpPOCIOpa, IMbUIbIIEBOE
3€pHO,  CIEPMHH,  3apOJbIIIEBBIN
MEIIOK, BOMHOE OIUIOJOTBOPEHHUE.
Omnpenenars 3Tanbl YMOPHOHATIBHOTO
pa3BUTUS XOPAOBBIX Ha CXeMax M
rpenaparax M OINHUCBIBATh IMPOLIECCHI,
MIPOUCXOJSAIINE HA KAXKIOM JTaIle.
CpaBHMBaTh MEPUOJBI OHTOIEHE3A;
npsIMOe M HeNpsMoe (JIMYUHOYHOEC)
MOCTAIMOPHOHATBHOE pa3BUTHE,
3apOJBIIIM  YEJIOBEKA U JIPYrux
XOpJOBBIX.

OOBsACHATH OMOJIOTMYECKOE 3HAYCHHE
pa3BUTHUA c MeTamopdo3om;
OTPULIATENILHOE BIIUSIHUE AJIKOTOJIA,
HUKOTHMHA W JIPYrUX TEpaTOTEHHBIX
(akTOpOB Ha pa3BUTHE 3apOJbIIIa
4eJI0BEKa.

OnuceiBaTh  Ipouecc  JBONHOIO
OIUIOJOTBOPEHUST Yy  LIBETKOBBIX
pacTeHui.

Tema 6. HacaeacTrBeHHOCTH M
U3MEHYMBOCTH OPraHU3MOB.
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PackpoiBaTh copepkaHue TEPMUHOB U
MOHSATUNA: TE€H, TEHOM, TEHOTHII,
(deHoTHII, XPOMOCOMBI, AaJlJICIIbHBIE
reHbl (ajuienau), TOMO3UroTa, T'eTepo-
3UroTa, JOMUHAHTHBIM NpU3HAK (T€H),
peliecCUBHBIA MpU3HAK (T€H), YucTast
JIUHUS, THOPHU]L.

[lepeuncnarh W XapakTepu3OBaTh
METO/IBI TE€HETUKH:
TUOPHUI0TIOT MUCCKUM,
IUTOTCHETUYECKHUI,  MOJICKYJSPHO-
TEHEeTUYECKUW;  JOMHUHAHTHBIE U
peLecCUBHBIE NPU3HAKUA PACTEHUN U
KUBOTHBIX.

[Tonp30BaTbCs T€HETHYECKON
TEPMHUHOJIOTUE W CUMBOJIUKON A
3amucu T€HOTHITHYECKHUX cXeM
CKpEITUBaHUS PackpriBath
COJIepKaHNE TEPMUHOB U MOHSITHIA:
MOHOTHOPHUIHOE CKpelIuBaHue,
dbeHoTUNINYECKUE TPYIIIBI,
TUOPUAO0JIOTMUECKUI METO, YHCThIE
JIMHUH, JOMUHUPOBAaHUE  T'E€HOB
(TmosTHOE, HETIOTHOE), pacIIeIICHUE B
ITOTOMCTBE.

OnuceiBaTh METOJIMKY TIpoBeeHUS [
MeHaenem ONBITOB MO  HM3YyYEHUIO
HacJe10BaHus OJHOM napsl
MIPU3HAKOB y FOPOXa MOCEBHOIO.
PackpsiBaTh comepxkaHue 3aKOHOB
eauHOoOoOpa3uss THOPUIIOB  TIEPBOTO
MOKOJICHUS ¥ 3aKOHA PaCIICIUICHHUSL.
OOBACHATH TUMOTE3Y YUCTOTHI TaMET.
3anuchIBaTh CXEMbl MOHOTHOPUIHOTO
CKpEIIMBaHuUs, 00BSACHATH €ero
LUTOJIOTUYECKUE OCHOBBI U pelIaTh
TE€HETUYECKUE 3a1auu Ha
MOHOTHOpHUIHOE CKpElIMBaHUE.
PackpbiBaTh conepkaHue TEpPMUHOB U
TTOHATHI:

TUTUOPUTHOE CKpEIIBaHue,
aHAIM3UPYIOIIee CKpElIUBaHUE.
OnuceiBate onbiTel I'. Mengens mo
M3Y4YEHUIO HACJIEeIOBAHUS JIBYX Hap
MIPU3HAKOB y TOpOXa MOCEBHOTO.
PackpbiBaTh  coaepxaHue  3aKoHa
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HE3aBHCUMOT'O HACJICAOBAHUS
MIPU3HAKOB.

[IpuMeHAT MaTeMaTHYECKUM pacyeT
C MOMOIIBI0 METOAa MEPEMHOKEHHS
BEpPOSTHOCTEH W 3aMHUCh C MOMOIIBIO
(EHOTHITMYECKUX paguKaIoB
pacHICIUICHHS PU3HAKOB Y TOTOMKOB
10 CHOTHUITY U TCHOTHITY.
3anuceiBaTh CXEMbl JTUTHOPUIHOTO
CKpEIIUBaHUsI, OOBSICHATH ero
[IUTOJIOTUYECKHE OCHOBBI U pElIaTh
FeHETUYECKHE 3aJaun Ha
JTUTHOPUTHOE CKpEIIUBaHNE
PackpeiBath copepkanne TEPMUHOB U
MOHSATHH: CIEINICHHOE HACJIeIOBaHHE
MPU3HAKOB, PEKOMOWHAIMS TEHOB,
TEHETUYECKHE  KapThl  XPOMOCOM,
MOPTaHH/Ia.

Ha3pIBaTh  OCHOBHEIE  IOJIOJKEHHUS
XpPOMOCOMHOM TEOpUH
HacienctBeHHoctn  I.  Moprana;
packpeIBaTh cojiepkanue padoTsl T.
Moprana o CIETNICHHOMY
HACJIEIOBAaHUIO TE€HOB W MPHUYUHBI
HapyIIEHUS CICIUICHHUS MEXTY
TeHaMMU.

3anuchiBaTh CXEMbl  CKpEIIMBaHUSA
MpU  CIEIJICHHOM  HAacJIeI0BaHUH,
OOBSCHATh TPUYMHBI PEKOMOMHAIIHI
FE€HOB, OIpPENEIATh YHUCIO TPYII

CHCIUICHHUA I'€HOB, peuiaTb
T'CHCTUYCCKUC 3aJa4Md Ha COCIIJICHHOC
HacCJICJOBaHUC. P ACKPbIBATb

coJiep’)KaHWe TEPMHUHOB M MOHSTHIA:
XpPOMOCOMHBIM ~ HaboOp, ayTOCOMBI,
MIOJIOBBIE XPOMOCOMBI, TOMOT'aMETHBII
o, reTeporaMeTHBIN TOJI,
CUEIUIEHHOE C TI0JIOM HacjeJI0BaHue
MPU3HAKOB.

OOBACHATH ITUTOJOTHYECKHE OCHOBBI
XpPOMOCOMHOTO MeXaHHU3Ma
ONpeNeNeHuss TMoja y Pa3IMYHbIX
OpraHU3MOB.

CpaBHuBaTh 3aKOHOMEPHOCTHU
HacJe10BaHus MPU3HAKOB,
CUEIUIEHHBIX M HE CLEIJICHHBIX C
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IIOJIOM.

Pemars renernueckue 3agauud  Ha
HACJICOBAHUE CLCIUIEHHBIX C I10JIOM
IIPU3HAKOB. PackpbIBaTh coaepiaHue
TEPMHUHOB U MOHITUN: U3MEHUYUBOCTD,
HACJICICTBEHHAs HU3MEHUYUBOCTb,
HEHACJIEJICTBEHHAas] ~ W3MEHYHBOCTb,
MOJM(UKAMOHHAST ~ M3MEHYUBOCTD,
BApUALMOHHBIN psii, BapUallMOHHAs
KpuBas, MpPU3HAK, HOpMa pEaKIuH,
KOJIMYECTBEHHbIE W  KaueCTBEHHBIE

MIPU3HAKH.
Knaccudumuposats BH/JIBI
W3MCHUMBOCTH W  BBIIBJIATH WX
OMOJIOTHYECKHE 0COOEHHOCTH.
[Tepeuncnars CBOMCTBA

MOIU(UKAITMOHHOW W3MEHYMBOCTU H
OOBSICHSTH eé 3HaUEeHHE TS
OPraHu3MOB.

Pazangate KOJIMYECTBECHHBIC 51
Ka4eCTBEHHBbIE MPHU3HAKU, CTPOUTH
BapHallMOHHBIA P, BapUALMOHHYIO
KpHBYIO, BBIYHCIIATH cpenHee
3HAYeHHWE  TNpu3Haka PackpwiBaTh
COIEep)KaHUE TEPMHUHOB M TIOHSITHH:
HacJIeICTBECHHAs N3MEHYUBOCTD,
KOMOMHATHBHAS W3MCHYHMBOCTD,
MYyTallMOHHAsg U3MEHYUBOCTh, MYTaHT,
MyTallMM: TEHHbIE, XPOMOCOMHBIE,
TeHOMHBIC; MMOTUTUIOU NS,
AHEYIUJIOUIUs, MyTareHbl.
XapakTepu3oBaTh  HACJEICTBEHHYIO
H3MEHYUBOCTD; dbopMynupoBarthb
3aKOH TOMOJIOTUYECKUX PSJIOB B
HacJICACTBEHHOM N3MEHYHNBOCTH

H. 1. BaBumoBa U OOBICHATL €r0
3HAYCHUE JIJI OUOJIOTHH M CCIICKIIHH.
Knaccudumuposats MYTalHH:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHbBIE —
Y IPUBOAUTH PUMEPHI MyTallUN.
OOBACHATH MPUUYMHBI BOSHUKHOBEHHUS
MyTalui, pojb PaKTOPOB-MYTareHoOB.
CpaBHUBaThH BUJIBI MYTallHii;
BBIABJISITH IPUYMUHBI HACIEACTBEHHOMN
H3MCHUYHNBOCTH, HCTOYHHUKHU
MYTareéHOB B OKpYXKarollen cpene
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(KOCBEHHO). XapakTepus3oBaTh
BHCACPHYIO HaCJICACTBCHHOCTh U
U3MCHYUBOCTSD. PaCKpBIBaTB
COAEp)KaHUE TEPMHUHOB U MOHSITHI:

KapUOTHII YyeJI0BeKa,
MATOTCHETHYECKUI METO,
reHeaJornuecKum METO/I,
OHMOXUMHUYECKUH METO/I,
OJIM3HELIOBEIN METOL,
HACJIEICTBECHHBIE 0oJie3HU

(MOHOTEHHBIE, C  HaCJEACTBEHHOM
MIPeIpacoIokKEHHOCTHIO,
XPOMOCOMHBIE),MEIUKOT€HETUUNCKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnsaTb 0COOEHHOCTU WU3Yy4EHUs
TeHETUKH  4YeJIOBEKa;  MPHUBOJUTH

MIPUMEPBI HaCJIEICTBEHHBIX
3a00J1eBaHM YyeJIoBeKa,
XapaKTEepPHU30BaTh METOJIBI WX
poUITAKTHKH; 000CHOBBIBATH
3HaYEHUE MEMKO-T€HETHYECKOTO
KOHCYJIbTUPOBAHUS.

BeiABIATE W CpaBHMBATh  MEXIY
co00il TOMUHAHTHBIE U PELECCUBHBIC
Npu3HaKu denoBeka. CoCTaBIATh M
aHAJIM3UPOBATh POZIOCIIOBHBIE
YeJloBeKa

Tema 7. Cejiekuusi OpPraHU3MOB.
OcHOBBI OMOTEXHOJIOTHH.
PackpbiBaTh conepkaHue TEpPMUHOB U
MOHATUW: CEJIEKIUs, COpPT, IOpPOJa,
LITaMM, JIOMECTHUKALINS, W
0/IOMAaIlIHUBAHUE, LEHTPBI
MHOTOOOpa3usi M  MPOUCXOXKICHUS
KYJIbTYPHBIX PAaCT€HUU U KUBOTHBIX,
rubpuan3anms, HCKYCCTBEHHBIN
otOop.

Ha3piBaTh M cpaBHHUBaThb OCHOBHBIE
3Tanbl Pa3BUTHUS CEIEKIINH.

N3narate yuenne H. 1. Basuiosa o
LIEHTpax MIPOUCXOKICHUS
KYJIbTYPHBIX PAaCT€HHUH; Ppa3InyaTh
LIEHTPBI HA KapT€ MUPA, CBA3BIBATh UX
MECTOIOJIOKEHUE c oyaramu
BO3HUKHOBEHMS JPEBHEUIIINX
uuBmwmzanuid. CpaBHHUBaThb  copra
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KYJIbTYPHBIX  pPacTE€HUH,  IOPOJbI
JOMAILIHUX JKUBOTHBIX M MX JUKUX
IIPEAKOB.

OueHuBaTh  pOJb  CEJICKUHUU B
o0ecrieyeHHMH  MPOJOBOJIBCTBEHHOM
0€30MacHOCTH YEJI0BEYECTBA
PackpsiBaTh conepkaHue TEPMUHOB U
MOHATUM: HCKYCCTBEHHBIH  OTOOD,
MaccoBbId OTOOp, WHAMBHYaJbHBIN

otbop, IKCTEPHED,
OJM3KOPOJICTBEHHOE  CKpEIIMBaHUE,
qrcTas JIHHASA, reTeposuc,
HEPOJICTBEHHOE CKpelINBaHNE,
HCKYCCTBEHHBIN MyTareHes,
TTOJTUTUIOWTBL.

CpaBHHBaTh (OPMBI HCKYCCTBEHHOTO
oTbopa (MaccoBoro "
WH/IMBHYAIEHOTO), BH/IBI

rubpuanzanuy  (OIM3KOPOACTBEHHON
¥ OTAAIEHHOM), CIIOCOOBI TOJyUEHUS
MOJIUTIIIOU/IOB.

[IpuBoauT, NOpUMEPBHI JOCTHXKEHUU
CEeJIEKIIMM PACTEHUH U KUBOTHBIX
PackpriBaTh copeprkaHne TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHUS, KIETOYHAs
WHXEHepus, TeHHas  WHXEHepHs,
KIIOHUPOBaHHUE, TpaHCTEeHHbIE
opranu3mel, ['MO  (reHeruuecku
MOIU(DUIIUPOBAHHBIC OPTaHU3MBI).
XapakTepu3oBarb ~ OMOTEXHOJIOTHIO

Kak OTpacib IIPOU3BO/ICTRBA,
OCHOBHBIE JIOCTYDKEHHMS
OHMOTEXHOJIOTHH B obnactu
MIPOMBIIILJICHHOCTH, CEIBCKOTO

XO3SMCTBA M MEAUIIAHEL.
Ilepeuncnsath ©  XapaKTepH30BaTh
OCHOBHBIE METOALI M JOCTIKEHUS
OMOMH)KEHEPU L.

O6cyxath 9KOJIOTUYCCKHUE 51
ATHYECKHE  aCMeKThl  HEKOTOPBIX
HCCIEI0BAHNN B obnactu
OHMOTEXHOJIOTHH (KIIOHUpPOBaHUS,
HCKYCCTBEHHOTO  OILIOJOTBOPEHHS,
HAIMpPaBJICHHOTO U3MEHEHUSI TeHOMa U
CO3JaHUSI TPAHCTEHHBIX OPTaHU3MOB)
Tema 8. IBoaOLMOHHANA OHOJIOTHS.
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PackpeiBaTh cojepkaHue TEPMUHOB
W TIOHSTHIA: SBOJIIONHS, MEPEXOIHBIC
dbopMbI, (UIOTCHETUYECCKUE PSIIBI,
BUBI-OHIEMUKH, BU/IBI-PEITHKTHI,
3aKOH  3apOJIBIIIIEBOTO  CXOJICTBA,
OMOTCHETUYCCKHI 3aKOH,
FOMOJIOTUYHBIE U aHAJOTHYHbBIE
OpraHbl, pPYyIUMEHTapHBIC OpPTaHHI,
ATaBU3MBI.

[lepeuncnsiTh ~ OCHOBHBIC  DTaIlbl
Pa3BHUTHSI IBOJTIOIIMOHHONW TEOPHUH.

XapakTepuzoBaTh CBUJIETEIHCTBA
HBOJTIOIUH: MAJICOHTOJIOTHIECKHE,
ouoreorpaduueckue,

AMOPHUOJIOTUYECKHUE, CPABHUTEIBHO-
AHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXUMUYECKHE.

[IpuBoUTE TIPUMEPHI TEPEXOTHBIX
bopm OpraHU3MOB,
(bUTOTEeHETUUECKHUX PSIOB.
[IpuBouTe (QOPMYITHPOBKH 3aKOHOB
OMOreHEeTUYECKOTO U 3apObIIIEBOIO
cxojAcTBa. PackpwiBaTh cojepxaHue
TEPMHUHOB U TOHATHUI: cHCTEMaTHKa,
€CTECTBEHHBII W  HUCKYCCTBEHHBII
oTOOD.

XapaxkTepus3oBarh OCHOBHBIE
SBOJIIOIIMOHHBIE WJIEH, KOHLEMUUU U
TEOPUU; CPAaBHUBATH B3IJIAJBI HA BUJ
n spomonuio K. Jlmames, JK.b.
Jlamapka, Y. [apBuna. OueHHBaTh
BKiag JIuHHes B pa3BUTHE cuUCTeMa-
TAKK U OOBSICHATH  MPHUHIIUIIBI
OMHAPHOI HOMEHKIATYPHI.
XapakTepu3oBaTh  COJAEp)KaHHE U
3HAYEHUE SBOJIOIMOHHON KOHIEHIUN
XK. b. Jlamapka. OneHnBaThL
€CTECTBEHHO-HAyYHbIE M COLMAJIbHO-

OKOHOMHUYECKHE MIPEATNOCHUIKA
BO3HUKHOBEHHUS JBOJIFOLIMOHHOU
teopuu Y. Jlapsuna.

PackpbiBathb coJiepKaHue

9BOJIIOLMOHHON Teopun Y. JlapBuHa;
CPaBHMBATh  HEOINPEHAECIEHHYI0O U
OIIPEACIEHHYIO U3MEHYHBOCTbD,
€CTECTBEHHBIW U  HUCKYCCTBEHHBII
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otbop, bopMeI 00pHOBI 3a
CYLIECTBOBAHHUE.

OrnuceIBaTh MOJIOKECHUS
CUHTETUYECKOW TEOPUH SBOJIIOLIUMHU
(CTD) u oOBsicHATH €€ 3HAYCHUE IS
Oouonoruu. PackpbeiBaTh coaepxaHue
TEPMUHOB u MTOHATUI:
MHKDPOIBOJIOLUS, BHJ, KPUTEPUHU
BHJIA, apeall, MOMYJISAIHs, TeHO(OH],
MYyTaluu, KOMOMHAIIMY TEHOB.
XapakTepu3oBaTh BUJI KaK OCHOBHYIO
CHUCTEMAaTHUYECKYIO SAMHUITY u
L[ETOCTHYIO OMOJIOTUYECKYIO
cucteMy. Bpienarh KpuTepuu BHUAA
(Mopdosiornueckui,
(bU3HOJIOTHYECKUH, OMOXUMHUUYECKHH,
TCHETUUCCKHI, JKOJIOTUYECKHUH,
reorpajguueckuil) U NPUMEHSTHh
KPUTEPHUH TSI OTIMCAHKS KOHKPETHBIX
BHIOB).

XapakTepu3oBaTh MOMYJSIHIO  Kak
CTPYKTYpHYIO  €IWHHUIY BHAA U
IBOJTIOIUH.

OnuceiBath MOTYJISILIUIO o
OCHOBHBIM  TOKa3aTeNsiM:  COCTaB,
CTpykTypa PackpsiBaTh cojepxaHue
TEPMHUHOB u MOHSTUM:
KOMOMHaTHBHAs U3MEHYHMBOCTb,
MyTallud, MYTAllMOHHBIN mpolecc,
MOMYJISIIUOHHBIE  BOJIHBL,  JIpeid
TeHOB, U30JIALINS, MUTPALIUH.

Xap AKTCPpU30BaTh QJICMCHTAPHLIC
q)aKTOpLI OBOJIFOLINHA: MYTaI_II/IOHHHﬁ
Ipounecc, KOMOMHATHUBHAsA
HU3MCHYUBOCTD, MOMMYJIITUOHHBIC

BOJIHBI, JpEH( TEHOB, H3OJIAIMS,

MUTpaLusl.
YcranaBiuBaTh PUYHHHO-
CJIeZICTBEHHbBIE CBSI3U MEXITY
MEXaHU3MOM u pe3ylbTaToM
nencTBus JBIDKYIIMX CHJI
(311eMeHTapHBIX (baxTOpOB)

ABOJIIOIIUHU. PacKpbIBaTh CojepikaHue
TEPMUHOB M TIOHSATHI: €CTECTBCHHBIN
otOop, Ooppba 3a cCyllecTBOBaHHE.
OnwuchiBaTh ~ MEXaHU3M  JICHCTBHSI




46

€CTECTBEHHOTO otOopa.
XapakTepus3oBarhb bopmbI
€CTECTBEHHOI0 0TOOpa (IBMXKYIIMM,
CTaOMIM3UPYIONIUH, TU3PYNTHUBHBIN )
U CPaBHMBATh UX MEXKIy COOOI.

XapaxkTepus3oBarhb 60pb0Yy 3a
CyLLIECTBOBAHUE U CpaBHUBATH €&
BUJBI (MEXKBHUIOBAs, BHYTPHBHIOBAS,
6opbda C HeOIaronpUsATHEIMH
daxTopamu BHEIIHEH Cpenibl)
PackprIBaTh coniepaHne TEPMUHOB H
TTOHSTUI: MIPUCTIOCOOJICHHOCTb,
MTOKPOBUTEIHCTBEHHAS "
MpelocTeperaroas OKpacka,
MacKHpOBKa, BU1000pa3oBaHUeE.

OnuceiBaTh MEXaHU3M
BO3HUKHOBEHHUSI MPHUCIOCOOJICHUN Yy

OpraHU3MOB.

BoisiBnsiTe 1O u300pakeHUsAM, Ha
YKUBBIX u (hMKCUPOBAHHBIX
npenaparax MIPUMEPBI

MPUCTIOCOOJIEHHOCTH ~ pacTeHUH |
KUBOTHBIX K  YCIOBHUSM  CPEJBI
obuTanus, IOKa3bIBaTh
OTHOCHTEIIbHYIO  I1€7€CO00Pa3HOCTh
MPUCIIOCOOJICHUH.

XapakTepu3oBaTh CII0COOBI "
MEXaHU3MBI BUJI000pa30BaHUs;
OIKCBHIBATh U CPABHHBATH OCHOBHBIC
bopmbI 9KOJIOTUYECKOTO "
reorpapuuecKkoro BHUI000pa30BaHUSI.
PackpbIBaTh coliepaHue TEPMUHOB U

MOHATHIA: MaKpO3BOJIIOIHS,
¢unoreHes, OMOIOTHUECKUN TPOTpece
u perpecc, apomopho3s,

UaroaganTanus, ooias qereneparus,
a/IariTUBHAS paualusl.
XapakTepu3oBath (GOPMBI IBOJIOIUH.
BrisBnsTh apoMop(h o3I u
UAMOaManTallik Yy  pacTeHUul U
KUBOTHBIX.

CpaBHuBath OHoIOTHYECKUN
mporpecc U OMOJIOTUYECKUI perpecc,
apomopo3,  HIMOANANTAIIMIO |
0OIIyI0 JIeTeHEePAIIHIO.

BbIsSBISATE  B3aMIMOCBS3H  MEXKIY
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MyTSIMU U HaIPaBJICHUSIMU 3BOJIIOLIMU
Yy PAaCTEHUN U ) KHUBOTHBIX

Tema 9. Bo3HukHoBeHHE )
pa3BuUTHE :KM3HU HA 3emJie
PackpeiBath copepkaHne TEPMUHOB U
MOHSATUNA: KpealMoOHU3M, a0UOTEHE3,
BUTAJIN3M, TMaHCIEPMUs, OHMOIO033,
KOallepBaTHl, IIPOOHOHTHI,
CUMOMOreHe3.

XapakTepu3oBaTh METOAbl M3YyUEHUS
HMCTOPUYECKOTO MPOIIOTO 3EMITH.
[Tepeuncnars OCHOBHEIC STaIlbl
XUMHYECKON u Onooru4yecKoi
SBOJIIOIUH.

W3narate copepkaHue THUIOTE3 U
TEOpU BO3HUKHOBEHHUS JKU3HU Ha

3emiie (kpeaoHu3Ma,
CaMOTIPOU3BOJILHOTO 3apOXKICHUS
(CIOHTaHHOTO), MaHCTIEPMUH,

runote3sl PHK-Mupa).

OnuceiBaTh AKCHEPUMEHTBI C.
Munnepa u I'. FOpu no mnosmyyeHuro
OpraHUYECKUX BEIIECTB u3
HEOPraHUYECKUX MyTEéM aOMOTEHHOTO
cuHTe3a. PackpeiBaTh coaepxaHue
TEPMUHOB U TIOHATHUM: 930H, 93pa,

MEepUO/I, apoMopdo3bl,
WINO0a Al TalliH.

3HaTh TOCJEA0BATEIBHOCTh DOHOB:
KaTapxei, apxei, MPOTEPO30H,
(haHnepo30ii; Ap: apxeuckas,
MPOTEPO30MCKAs, Mmajeo30McKasl,
ME3030MCcKasl, KaliHO30#CKas;
MEePUOJIOB: KeMOpHUIHCKHH,
OPJOBUKCKHUM, CUILYpUMCKUH,
JICBOHCKHUH, KaMEHHO-YT OJIbHBIH,
IIEPMCKH, TPUACOBBIM, FOPCKUH,
MEJIOBOH, MaJIecOreHOBLIN u
HEOI'€HOBBIN, AaHTPOIIOT€HOBBIH.
XapakTepu3oBaTh OCHOBHBIE

COOBITUSI B PA3BUTHUHU OPraHHUUYECKOTO
MHpa IO 3paM M IEpUoAaM
Ie0JIOTUYECKOH  MCTOPHUH;  3Talbl
pa3BUTHS PacTUTEIBLHOTO "
KUBOTHOT'O MUDA.

Bbienars riaBHble apoMOpQO3bI Y
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pacTeHUH U KUBOTHBIX.

CpaBHHBaTh MEX Ty coboii
IIPEJICTABUTENEH  CUCTEMATHUECKUX
IPyIIl OPraHU3MOB, BBISBIISTD

YepThl YCII05KHEHUS u
MPUCIIOCOONICHHOCTH K YCIIOBHUSIM
KU3HU. PackpeiBate  coxepxkaHue
TEPMHUHOB U TOHATHUI: CHCTEMaTHKa,
UCKYCCTBEHHasi M  €CTECTBEHHas

KJaccuuKanms, OuHapHas
HOMEHKJIaTYpa, NPUHITUT
MEPapPXUIHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO

CUCTEMY  OpPraHMYeCKOro  MHpa.
PackpriBaTh copepikaHne TEPMUHOB U
MTOHATUI: AHTPOIIOJIOT U,
AQHTPOIIOI'€HE3, YEJIOBEK pPa3yMHbIN
(Homo sapiens), mnpsMOXOKJIEHUE,
BTOpAs CUTHaJIbHAst cucTema.
[lepeuncnary 3amaun aHTPOMOJIOTHUH,
9Tanbl CTAHOBJCHWS M  Pa3BUTHS
NPEJCTABICHUA O TMPOUCXOXKICHUU
YeJoBeKa.

W3naraTb ~ OCHOBHBIE  IOJIOKEHMSI
teopurn Y. JlapBuHA, KpPUTHUYECKU
OLICHUBAaTh HEHAY4YHYI0 MH(POpMaLUIO
O IIPOUCXOKICHUH YeJIOBEKa.

3HaTh CHCTEMAaTUYECKOE I0JIOKEHHUE
Buga Homo sapiens, nepeducisith ero
MOP(}OJIOr0-aHATOMUUYECKHE
NPU3HAKM PA3HOTO ypOBHA (TuI,
KJ1acc, OTpsii ¥ JIp.).

VYcraHaBiMBaTh YepThl CXOJACTBA H
pa3nuyMii yenoBeka U )KUBOTHBIX.
OOBSCHATD M OLICHUBATh 3HAUYCHUE
HAy4YHbIX 3HAHUH O MPOUCXOXKJIECHUU
4elloBeKa JUIsl TOHMMaHUs MecTa |
posn 4eJI0BeKa B IIPUPOJIE
PackpriBaTh conep:kaHne TEPMUHOB U
NOHATUH: (PAKTOPBl AHTPOIIOTeHe3a,
IPYNIIOBOE COTPYIHUYECTBO, pEUb,
opyauitHas JESITEILHOCTbD,
MOJIUMOPPU3M.

XapakTepu3oBaTh JBWKYILIUE CHIIbI
(daxTopsr) aHTpPOIIOTEeHEe3a:
OuoyorMYeckue M COLMAaJbHBIE,
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CpaBHMBaTb UX MEXIy co0Ooil
PackpoiBaTh copepkaHue TEPMUHOB U
MOHSATUNA: ABCTPAJIOINUTEK, YEJIIOBEK
YMENBIN, YEIOBEK MPAMOXOIALINNI,
HeaHjepTaJel, KpOMaHbOHeEll,
HEOJIUTUYECKast pEBOJIIOLINS,
MEPBOOBITHOE HCKYCCTBO.
XapakTepu3oBartb M CpPaBHHUBATH
MEXIy €000l OCHOBHBIE CTaIUHU
IBOJIIOIIUHI YesloBeKa:
XPOHOJIOTMYECKHIT  BO3pAcT, apean
pacmpocTpaHeHusi, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HHU U OPYIUs TPpyJa.
PackpeiBath copepkanne TEPMUHOB U
MOHATUI: PAChl, PACOTEHE3, COLMAI-
TApBUHU3M, Pacu3M, METHCAITHUSI.
XapakTepu3oBatb M CpPaBHHUBATH
Mpe/ICTaBUTENIed 4YeI0BEYEeCKUX pac,
pacKphIBaTh MPUIMHBI U MEXaHU3MBI
pacorenesa, MIePEUYHCIIATH u
MIPUBOIUTH MIPUMEPHI
MPUCIIOCOOJICHHOCTH  YelloBeKa K
YCIOBUSAM Cpelbl, PUMEPBI
MIPUCIIOCOOUTETHHOTO 3HAYEHUS
PacoBBIX MPU3HAKOB.

Joka3eiBaTh eAuHCTBO BHAa Homo
sapiens, HAyYHYIO HECOCTOATEIbHOCTh
pPacoOBBIX TEOPU, UJICH COIMATILHOIO
JTapBUHMU3MA U pacu3Ma

Tema 10. Opranu3mbl "
OKpY:Kawlias cpeaa

PackpeiBaTh cojep)kaHue TEPMHUHOB
U TOHSATHUWA: SKOJIOTHS, TOJIEBbIE
HaOI0IeHUS, AKCIEPUMEHTHI,
MOHHUTOPHUHI OKpYXAloUlell cpenpl,
MOJENUpPOBaHUE, HKOJIOTUYECKOE
MHPOBO33PEHHUE. PackpriBaTh
COJIEpKaHUE TEPMHHOB W TOHSITHIL:
cpena  OOWTaHMs, 9KOJOTHYECKHE
(bakTOphl, OUOJIOTHYECKUN ONTHMYM,
OTPaHUYMBAIOLIMNA (JIUMUTHPYIOIIHIA)
¢axTop.

XapakTtepu3oBaTb  YCJIOBHUSL  Cpell
obuTaHus OpraHHU3MOB;
KIIaCCU(UITUPOBATH u
XapaKTepu30BaTh AKOJIOTUYECKHE
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(baxTopsI: abuoTuyeckue,
OMOTHYECKHUE U AaHTPOIIOTCHHBIE.
OnwuceIBaTh ACUCTBUE HKOJIOTHUECKUX
(hakTOpOB HA OPTAHU3MBI.
XapakTepru3oBaTh 0COOEHHOCTH
CTPOCHUS U  SKU3HEICITEIHHOCTH
pacTeHuil W KUBOTHBIX Pa3HBIX Cpe
oOuTaHuUs.

PackpbIBaTh conepKaHne TEPMUHOB H
MOHATHM: abuoTHueckue (QaKTopsl,
dhoTomepurou3M, OMOJIOTHYECKHe
PUTMBEL.

AHanu3upoBaTth  JIEUCTBUE  CBETA,
TeMIepaTyphl, BIIQKHOCTH Ha
OpraHu3Mbl M TIPUBOJUTH MPUMEPHI
MIPUCTIOCOOIEHHOCTH OpraHU3MOB.

[IpoBoauTh Ouosiornueckue
HaOJI0ICHUS u 0pOpMIIITH
pE3yIbTaThI MPOBEIEHHBIX
HaOI0IeHUI PackpriBath
coJlep’)KaHHE TEPMUHOB U TOHSATHIA:
OMoTHYECKHE (bakTopsI,
XHUIHAYECTBO, napasuTU3M,
KOHKYpPEHLIUS, MYyTyallu3M, CHUMOHO3,
KOMMEHCAIIN3M, HaxJIeOHUYECTBO,
KBapTUPAHCTBO, aMeHCaJu3M,
HEUTpAIU3M.

XapaxkTepus3oBarh OMOTHYECKHE

(hakTOphl ¥ BBl B3aUMOOTHOIICHHUI
MEXJy OpraHu3MamH; MPUBOIUTH
MIPUMEPBI B3aUMHOM
MIPUCIIOCOOJIEHHOCTH OPraHU3MOB.

CpaBHuBaTh MeXAy CcOOOH BHIBI
OHMOTHYECKUX B3aHMOIEUCTBUH
OpraHU3MOB. PackpeiBath
CoJIepKaHWe TEPMHHOB W TIOHSTHM:
MOMYJISALINS, YHUCICHHOCTD,
IUIOTHOCTb, POXK1a€MOCTb,
CMEPTHOCTb, IPUPOCT, MUTpPALHUS,
JUHAMUKA YUCIEHHOCTU MOMYJISIUH.
XapakTepu3oBaTh OCHOBHEIE
MoKasaTeJIn " AKOJIOTUYECKYIO
CTPYKTYpPY TMONYJALMH; ONHUCHIBATH
MEXaHU3Mbl PETYISLNN YUCIEHHOCTH
nonysasuuu PackpeiBaTh cojaepkaHue
TEPMUHOB M TIOHSATHUI: MOMYJSALHNS,
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YUCJICHHOCTD, IJIOTHOCTD,
POXKIIaEMOCTh, CMEPTHOCTb, TPUPOCT,
MUTpAlUs, IWHAMHKA YHUCICHHOCTHU
TIOTTYJISITTAH.

XapakTepu3oBaTh OCHOBHBIE
IOKa3aTeNIn i AKOJIOTUYECKYIO
CTPYKTYpy TOMYJISIIIAK;, OIMUCHIBATH
MEXaHHU3MBI PETYJSIUU YHCICHHOCTH
MO YJISITTAH

Tema 11. Coo0mecTBa H
IKO0JIOrHYEeCKHE CHCTEMBI.
PackpeiBaTh cojiepkaHne TEPMUHOB U
MOHATHUH: OHOIIEHO3, DKOCHCTEMA,

OMOTEO0IIEHO3, BUJIbI-JOMUHAHTHI,
HKOJIOTUYECKasl HUIIA.

XapaxkTepus3oBaTh Ouo1eHO03
(coo0miecTBo), ero BHJIOBYIO,
MPOCTPAHCTBEHHYIO M TPO(PHUECKYIO
CTPYKTYPBL. OOBICHATD poJib
KOMIIOHEHTOB OouoneHo3a B

MOJUICP)KaHUU  €r0  CTPYKTYPBl H
CYIIICCTBOBAHHUS Ha OMPEICIEHHOMN
TEPPUTOPHUH.

OOBICHIATE OHOJTOTHYSCKUH CMBICI
SIPYCHOCTH ¥ JTACTOBOH MO3aHKH.

CpaBHuBaTh KOMITOHEHTBI
OMOLIEHO30B, ux BUJIOBYIO,
MPOCTPAHCTBEHHYI0 U TPOPHUUECKYIO
CTPYKTYPBHI, CBSI3U MEXIY
OpraHu3Mamu PackpriBaTh
coJiep’)KaHWe TEPMHUHOB M MOHSTHIA:
IKOCHCTEMA, OHMOTeOoIeHO3,
MIPOTYLIEHTHI, KOHCYMEHTBHI,

penyLEeHThl, Tpo(pHUUECKUe YpOBHHU,
NULIEBasi LEMb U CETh, SKOJOTNYECKHE
nupamuzbl, Ouomacca, HPOAYKIMS,
CYKIIECCHS.

XapakTepu3oBaTh CBOMCTBa
sKocucTeMbl (€€ CHoCOOHOCTh K
JUINTEIBHOMY  CaMOTOJIEPKaHMIO,

OTHOCHUTEIIBHO 3aMKHYTBIN
KpyroBOpOT BELIECTB,
HE00X0AMMOCTh MIOTOKA SHEPTUN ).

CpaBHMBaTh nacTOMIIHbIE "
JETPUTHBIE IUILIEBbIE LENH,

TpO(bI/ILIeCKI/IC YPOBHU 5KOCUCTCMBI.
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Paznmuyate mnwmpamMuabl MPOIYKIINH,
MUPaMUJIbI YUCICHHOCTH W TAPAMUJIbI
OMOMACCHI.

CocCTaBsTh LIETH U CETH TUTAHMUSI.
[lepeunciATb CBOMCTBA 3KOCHUCTEM:
YCTOWYUBOCTb, CaMOpPEeT YIS,
pa3BuTHE (CYKIIECCHS).

OnuceiBaTh MEXaHU3M IO ICPIKAHUS
pPaBHOBECHS B SKOCHCTEMaX.
XapakTepru3oBaTh CYKIIECCHH,
BBISBIISATh ~ MPUYMHBI W oOmIue
3aKOHOMEPHOCTH CMEHBI 3KOCHCTEM
PackpeiBaTh cojiepkaHne TEPMUHOB U
MOHATHI:  BOJHBIE  DKOCHCTEMBI,
OMOre01IeHO3BI, (UTOIIAHKTOH,
300IUJIaHKTOH, OEHTOC, TYMYC.
[IpuBOUTE TIPUMEPBI  PUPOTHBIX
3SKOCUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh Ha3eMHBIC U BOJHBIC
KOCUCTEMEI; OpTaHHU3MBI,
oOpasyromue pasHbie TpodUuecKue
ypoBHU. PackpeiBaTh conepikaHue
TEPMHUHOB U OHSTUIA: aHTPONIOTEHHAas
HKOCHCTEMA, arposKocucTema,
ypOoskocucreMa, 6nopasHooOpasue.
XapakTepu3oBaTh arpo3KOCUCTEMBI U
ypOOAKOCHUCTEMBI, OCOOECHHOCTH WX
CYIIECTBOBAHHSL.

[IpuBouTH MPUMEPBI
AHTPOINIOTEHHBIX JKOCHUCTEM CBOEH
MECTHOCTH, ONHUCHIBaTh MX BHUAOBOI
COCTaB U CTPYKTYPY.

CpaBHUBaTh COCTaB U CTPYKTYpY
MIPUPOIHBIX HKOCUCTEM u
arpod’KOCHUCTEM, arpodKOCHCTEM H
ypOOIKOCUCTEM. PackpriBaTh
CoJlep’)KaHWe TEPMHUHOB M TMOHSTHIA:
ouocdepa, AKHUBOE BEIIECTBO,
JMHAMHYECKOE PaBHOBECHE.
OuenuBats Bkian B. . Bepnanckoro
B CO3/J]aHKe yueHus o Ouocdepe.
XapakTepu3oBaTh COCTaB OHOCOEPHI,
GbyHKITII JKUBOTO BEIIECTBA
o6uocdepsl U ompenensaTh (Ha KapTe)
obnactu ero HauOOJBIIIETO
pacmpocTpaHeHusl.
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[IpuBoAUTH TPUMEpPHI MPOSIBICHHS
byHKIII JKUBOTO BELIECTBA
ouochepsl, OMOTCOXUMHUYECKON
JEeATeIbHOCTH YeJIOBEKA.
[TepeuncsTh O0COOCHHOCTH
ounochepsr Kak rJI00ATBHOM
skocucteMbl  3emuin  PackpbiBaTh
COAEp)KaHUE TEPMUHOB M TOHSITHIM:
[EIIOCTHOCTh OHOC(hEphl, KPyroBOPOT
BEIIECTB, OMOTCOXUMUYECKUE ITHKIIBI
3JIEMEHTOB, 30HAJIBHOCTH OHOCHEpHI,
OMOMBI.

OnuceiBaTh KpYrOBOPOT  BEUIECTB,
OMOTEOXMMHYECKUE IUKIBI a30Ta |
yriaepoja B ouocgepe.

OOBSCHATh TPHYUHY 30HATHHOCTH
orocdepsl. [Tepeuncnarp "
XapaKTepU30BaTh OCHOBHBIC OHOMBI
Cylu 3emu. PackpsiBath
COJICpKaHNE TEPMHMHOB W TOHSTHIA:

AHTPOTIOTEHHBIE W3MEHCHHS,
AKOJIOTUYECKUN KPU3HUC, TII0OATbHBIC
POOJIEMBI.

XapakTepu3oBaTh OMOCHEPHYIO POIh
gyenoBeka.  [IpuBOAMTH  TpUMEPHI

AHTPOTNIOTEHHBIX U3MEHEHUH B
ounocdepe.

OnenuBath MOCIIEACTBHS
3arpsiI3HEHUS  BO3MYIIHOM, BOJHOU
Cpelbl, M3MEHEHUs KJIuMara,
COKpalieHus: onopazHooopasusi.
DopmyIpoBaTh COOCTBEHHYIO

IIO3UILHNIO 10 OTHOILICHHUIO K
riI00a1bHBIM u PEruoHaJlIbHbIM
3KOJIOTHYC€CKHUM r[po6neMaM,
APTYMCHTUPOBATDH CBOIO TOYKY

3peHusl.
Ha3piBaTh  NmpUUYUHBI  MOSIBICHUS
IIPUPOJOOXPAHHON 3TUKH,
packpeIBaTh 3HaYEHHE Mporpecca Juls
IIPEO0I0JICHUS IKOJIOTUYECKOTO
KpH3uca.

PaCKpLIBaTB COACPIKaHUC TCPMUHOB
n TOHSITHII: palluOHAJIbHOC
prupoa0II0JIb30BaAHHUC, YCTOIZHHBOG
Pa3BUTUC, KOSBOJIFOIHA.
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XapakTepus3oBarb paluoHaIbHOE
HCII0JIb30BAHUE MPUPOIHBIX
pECYpPCOB;  OCHOBHBIE  IOJIOXKEHUS
KOHLIEIIIIUN YCTOWYUBOTO Pa3BUTHSL.
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JInct oOHOBICHUS padoyeil MporpaMMsbl y4eOHOH JMCUUIIIMHBI.

Pabouas nporpamma yueOHOM AUCIUILIMHBI

(Haumenoganue OUCYUNIUHDL)
(KOO u HauMeHOBaHUe CneYUaIbHOCMU)

B nensix aktyanuzanuu OCHOBHOM npodeccuoHanbHOM 00pa3oBaTeIbHON
IPOrpaMMbI B pad0UyI0 IPOrpaMMy BHECEHBI CIICIYIONTNE N3MCHCHHUS
(momosHeHU):

Paznen (mozpasen)/Conepkanue U3MEHEHUS (JOMOIHEHNS)
aboueil mporpamMmmbl

N3menenus (onoaHeHUs ) B pab0vyr0 IporpaMMy pacCMOTPEHBI M 0JJOOPEHBI Ha
3acenanuu [11IK (HaumenoBanue 111K, oTBETCTBEHHOM 3a peanu3anuio
JTUCIUTUTHHBI )

«_» 20 1., mnpotokoi Ne
[Tpencenarens ITIIK (U. O. Pamunus)
(moamuce)
CornacoBaHo:

3amecturens qupekropa [IK BI'TY
1o y4eOHO-METOInYeCKOM pabdoTe, (U. O. Pamunus)

(moamuce)
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