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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110
BUOJIOI'NA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
Cornmacuo ®I'OC COO ycraHaBnuBarOTCs TpeOOBaHUS K pe3yslbTaTaM OCBOCHUS
oOydJalomMUMHCS  MporpaMM  cpeAaHero  odmero  oOpa3oBaHUA:  JIMYHOCTHBIM,

MeTarpeAMETHBIM U MPEAMETHBIM.

JINMYHOCTHBIE PE3VJIBTATHI

B cTpykType JMYHOCTHBIX pE3YyJIbTaTOB OCBOCHMS mNpeaMera «bUOOrus» BbIJIEICHBI
CJIEIyIOIINE COCTABJISIONIME: OCO3HaHHE OOYYAIOIIMMUCS POCCUICKON Tpa’kJaHCKOU
UJCHTUYHOCTH  —  TOTOBHOCTM K  CAMOpPAa3BUTHIO,  CAMOCTOSITEIBHOCTH |
CaMOOIIPECIICHUI0, HaJU4Yhe MOTUBALIMM K OOy4YeHHIO OMOJIOrHH, LEeJIeHAIpaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE KIIIOUEBBIX ILIEHHOCTEH U
MCTOPUYECKUX TPAIAULIUNA Pa3BUTUS OMOJOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTD
oOy4aromuxcs PyKOBOACTBOBATHCS B CBOEH NESITENIbHOCTH LEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMHU, NPUCYIIUMHU CHCTEeME OMOJOTMYEeCKOro oOpa3oBaHHUsA, HaJIU4He
HKOJIOTMYECKOT0 MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh L€ U CTPOUTH >KU3HEHHBIE
TUTaHBbL.

JIm4HOCTHBIE pe3yNbTaThl OCBOEHHUS NpenmeTra «buosorus» AOCTUTraloTCi B €IUHCTBE
y4eOHOM W BOCHUTATENIbHOW JESTENIbHOCTU B COOTBETCTBHM C TpPaJULMOHHBIMU
POCCUMCKUMHU  COI[MOKYJIBTYPHBIMHU, HCTOPHUUYECKUMU U  JyXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMU, TMPUHATBIMU B OOIlECTBE IMpaBWIaMd M HOPMaMH TMOBEJCHUS U
CIIOCOOCTBYIOT IpoLecCaM CaMOINO3HAHHUsSA, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTU3MA, YBAKEHMSI K 3aKOHY M MPABOIOPSIKY,
YeJIOBeKY TpyJa U CTapuieMy T[OKOJEHHUIO0, B3aUMHOTO YBaXKEHHs, OEpeKHOro
OTHOWIEHHUS K KYJbTYpPHOMY HACIEAMI0O M TPaJMIMsIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoIe U OKPYKAOIIEH Cpele.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeameTa «bruosorus» qoMKHbBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTH OOyYarommxcss pPYKOBOJCTBOBATHCS C(HOPMUPOBAHHOU
BHYTPEHHEW NO3UIMENH JTUYHOCTH, CUCTEMOW ILIEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX
BHYTPEHHHUX YOEXKJIEHUN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM HEHHOCTSIM POCCUUCKOTO
oOLIECTBa, pacCHIMPEHUE >KU3HEHHOI'O OIbITa W OMbITa JEATEIBHOCTH B IIpoliecce
peanu3aluyu OCHOBHBIX HANpaBlIEHUH BOCIUTATENIBHOW NI€ATENbHOCTH, B TOM YHCIE B
YacTH:

1) rpa’k1aHCKOrO BOCITUTAHUS

cOpPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3UIMU OOydYaromIerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 4JIeHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OO0S3aHHOCTEH, yBa)KEHHE 3aKOHa U
MIPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOMN AEATENBHOCTHU MPU CO3AAaHUHN YUYEOHBIX TIPOEKTOB,
pelIeHHH Y4eOHBIX M  IO3HABATENIbHBIX 3a/1a4, BBIMIOJHEHUH OHOJOTHYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TMO3ULMIO 10 OTHOIICHUIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YYUTHIBAaTh B CBOUX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEW C pa3HbIMU YOEXKIEHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMH H
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COLIMAJIBHBIM TIOJI0KEHHUEM;
TOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMIOJIHEHUSI YYEOHBIX,
MO3HABATEIBHBIX U HMCCIEI0BATENbCKUX 3aJ]a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIIMOHEHTOB P 0OCYKJIEHUU CIIOPHBIX BOIMPOCOB OUOJIOTMYECKOTO COIePKAHUS;
TOTOBHOCTbH K TYMaHUTApHOU U BOJIOHTEPCKOM JIEATETbHOCTH;

2) NaTpuOTUYECKOT0 BOCTIUTAHMUS:

c(OpMHPOBAHHOCTh POCCUICKOMN IpaskJaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, ropaoctu 3a cBoW Kpaid,
cBot0 PonunHy, cBOM S3BIK U KYJBTYpPY, MPOIUIOE W HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHWE K TMPUPOJHOMY HACIEIUI0O U MaMSITHUKAM MPUPOJIbI,
noctwxkenusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJl POCCHUMCKHUX YUYEHBIX B CTAaHOBJIEHHE U pPa3BUTHE
OMOJIOTMH, TTOHUMAHUS 3HAYCHHUs OWOJIOTMH B TO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU
YeJIoBEeKa U COBPEMEHHOT0 00IIECTBA;

uaeiHas  yOexAEHHOCTh, TOTOBHOCTh K CilyxeHuto u 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCTIMTAHMUS:

OCO3HAHHE TyXOBHBIX IEHHOCTEW POCCUICKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBE/ICHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOUIEHWE K CBOUM POJUTENSAM, CO3JaHUI0O CEMbUM HA OCHOBE
OCO3HAHHOI'O0 TPHUHSTHUS LIEHHOCTEH CEMEMHON >KU3HU B COOTBETCTBUM C TPATUIUSMU
HaponoB Poccuu;

4) 3CTETUYECKOTO BOCIIUTAHUS:

ACTETHUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAsl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIECTBEHHBIX OTHOILICHU;

MOHUMaHUE YMOLIMOHATBLHOTO BO3JIEHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXXEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE MPOSBISTH
KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHus, GOPMUPOBAHUS KYJIbTYpPbl 3JOPOBbS U AMOLMOHAIBLHOTO
0J1aromnoayuus:

MOHUMAaHUE U peanu3alus 3J0pOBOro u 6e3omnacHoro odopasa >ku3Hu (310pOBOE MUTAHUE,
COOJIIOJIEHNE TUTUEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATHH U
OTIbIXa, peryispHas (Qu3nyeckas aKTUBHOCTh), O€pexKHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBBIO;
MOHUMAaHUE IIEHHOCTH TMPaBWJ HWHIWBUIYAIBHOIO M KOJUIEKTHBHOIO O€30MacHOro
MOBEACHUS B CUTYALMSIX, YTPOXKAIOIINX 3I0POBbIO U )KH3HU JIIOJEH;

OCO3HAHME TOCIEJCTBUNA U HENPUATHS BPEAHBIX MPUBBIUEK (YNOTpeOJeHUs alKoroJis,
HapKOTHUKOB, KYpEHUS);

6) TPy1I0BOTO BOCITUTAHHSL:

TOTOBHOCTH K TPY/Y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;
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TOTOBHOCTh K  aKTHBHOH  JIEATEIHHOCTH  TEXHOJOTMYECKOH W  COIUAIBHON
HANPaBIECHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CaMOCTOSITEIHHO
BBITIOTHSTH TAKYIO €S TEIILHOCTH;

UHTEpEC K pa3uyHbIM cepaM NMpodeCCHOHATHHON NEATETHbHOCTH, YMEHHUE COBEPIIAThH
OCO3HaHHBIA BBIOOp Oyaymiel mpodeccur W peann30BBIBaTh COOCTBEHHBIE JKU3HEHHEIC
TUTaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHHUIO M CaMOOOPAa30BaHHUIO Ha MPOTSHKEHUU BCel
KU3HU;

7) 2KOJIOTUIECKOTO BOCITUTAHMS:

IKOJIOTUYECKH IeIecCO00pa3HOe OTHOIICHHE K MPUPO/Ie KaK UCTOYHHKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKONH KyIbTyphl: MPHOOPETEHUE ONbITAa TUIAHUPOBAHUS
MOCTYIKOB M OI[CHKH UX BO3MOXKHBIX ITOCIICICTBUI JIJIs1 OKPY>KAOIIEH CPe/IbI;

OCO3HAHUE TI00ATBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIEM U IyTeH UX pelcHHS;
CIIOCOOHOCTH MCIIOB30BaTh MpHOOpEeTaeMbIe MIPU U3YUYEHUU OMOJIOTHUU 3HAHUS U YMEHUS
OpU pemieHnH MnpoOJeM, CBSI3aHHBIX C palMOHAIBHBIM MPHUPOAONOIHE30BAHUEM
(cobmoieHne mTpaBW TOBEJACHHWS B TPUPOJE, HAMPaBICHHBIX Ha COXpaHEHHE
paBHOBECHS B 9KOCUCTEMAX, OXpaHy BHUJIOB, SKOCUCTEM, Orochephl);

aKTUBHOE HETPUATHE ICHCTBUH, MPHUHOCIIINX BpEA OKPYXKAIOMIEH MPUPOTHONU Cpele,
yMEHHE  MPOTHO3MpPOBaTh  HEONArONpUATHBIE  SKOJIOTHYECKHE  IOCIIEICTBUS
peIpUHUMAEMbIX ACHCTBUIA U IPEIOTBpPAIIATh UX;

HAJIMYUE PA3BUTOTO JKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKOH KYIBTYpHI, OIBITa
AESTETLHOCTH JKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
M03HAaBaTENbHOM, KOMMYHUKAaTHBHOM M COIMAIbHON MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MIPAKTHYECKOH eATeIbHOCTH IKOJIOTUIECKON HAIIPABICHHOCTH;

8) IIECHHOCTH HayYHOTO TIO3HAHWSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHAIIOTE KYIBTYP,
CHIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;
COBEpIICHCTBOBAHWE  SI3BIKOBOM W  UYHTATENIbCKOW  KYJIBTYpPHl Kak  CpPEICTBa
B3aMMOJCHCTBHSI MKy JTFOJBMH U MTO3HAHUS MUPA;

MOHUMaHWe crenu(UKN OMONOTHH KaK HayKH, OCO3HaHHUS €€ poilu B (OPMUPOBAHUHU
paIMOHATBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHWM IEJIOCTHOTO TPEACTABICHUS 00
OKpY)KalIlleM MHUpE KaK O €IWHCTBE MPUPOJBI, YEIOBEKa W OOIIECTBAa, B IMO3HAHUU
NPUPOTHBIX 3aKOHOMEPHOCTEH H peHICHHH MpOoOJeM COXpaHEHHUs MPHUPOJTHOTO
pPaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH IS COBPEMEHHOW ITUBMITU3AIUHN: 00ECTICUeHUs
HOBOTO YPOBHsSI pPa3BUTHS MEIWIMHBI, CO3/aHHWE TIEPCIEKTUBHBIX OWOTEXHOJOTHH,
CIIOCOOHBIX peIlaTh PEeCypCHBIE TPOOJIEMBI pPa3BUTHS YEJIOBEUECTBA, IOWCKA ITyTEH
BBIXO/Ia W3 TJIOOANBHBIX SKOJOTHYECKHX MpobiaeM u obecreueHus IMepexoaa K
YCTOMYMBOMY Ppa3BHTHIO, PAIlMOHATHLHOMY HCIOIB30BAaHUIO MPHUPOIHBIX PECYPCOB U
(GOpMUPOBaHHIO HOBBIX CTaHAAPTOB JKU3HU; 3aWHTEPECOBAHHOCTH B TOJYyYCHUH
OMOJIOTMUECKUX 3HAHWU B IIENISAX MOBBIMICHUS OOIICH KyJIbTYpbl, €CTECTBEHHO-HAYIHOU
IPaMOTHOCTH, KaK COCTAaBHOM dYacTh (YHKIIMOHATBHOW TPAaMOTHOCTH OOYyYarOIIMXC,
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dbopMHpyeMOi TpU W3YYCHUU OWOJIOTHH; MOHUMAHWE CYIIHOCTH METOJIOB ITO3HAHWS,
UCIIOJIB3YeMBIX B ECTCCTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIb30BATh ITOJIy4acMbIe
3HAHMS JUISl aHaJIu3a U OOBSICHCHUS SIBICHHHA OKPYXKAIOIIEr0 MUpa W MPOUCXOSAIIUX B
HEM HW3MCHCHUWH, YMEHHE JejaTh OOOCHOBaHHBIC 3aKIIOUCHHS HAa OCHOBE HAyYHBIX
(GakTOB M WMCIONIUXCS JAaHHBIX C IEJIbI0 IOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTh CaMOCTOSITEIBLHO HCIOJIb30BaTh OWOJIOTMUECKUE 3HAHWS JUIS PEHICHUS
npo0JeM B pPEAIbHBIX JKM3HCHHBIX CHUTYyalMsAX; OCO3HAaHWUE IICHHOCTH HAy4YHOM
NEATENBHOCTH, TOTOBHOCTH  OCYIICCTBJIATH IMPOCKTHYID M HCCIIEIOBATEILCKYIO
JESATEIBPHOCTh HHIUBUYAIBHO U B TPYIIE; TOTOBHOCTh U CITIOCOOHOCTH K HEMIPEPHIBHOMY
o0pa30BaHHIO M C€aMOOOpA30BaHHMIO, K AKTUBHOMY IIOJYyYCHHUIO HOBBIX 3HAHUH II0
OMOJIOTHY B COOTBETCTBUH C JKU3HEHHBIMH MOTPCOHOCTSIMH.

METAITPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOCHHUS YUCOHOTO NMpeameTa «BbHONOorus» BKIHOYAIOT:
3HaYUMBIE UIsI (DOPMHPOBAHUS MHPOBO33PCHHS OOYYAFOIIMXCS MEKIUCIUTLTHHAPHBIC
(MeXIpeaMeTHbIE) OOIICHAYYHBbIC TIOHATHS, OTPaXalONIUe IEJIOCTHOCTh HAyYHOU
KapTUHBI MHUpAa M CICHH(PUKY METOJOB TO3HAHHUS, HUCIOJB3YEeMBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, DHEPIHs, SIBICHHUE, MPOIECC, CHCTEMa, HAyYHBIH (akT, MPHHIIMII,
TUI0TEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HMCCIIeIOBaHUE, HAOJIOIECHUE, M3MEpPEHHE,
DKCIIEPUMEHT W JIPYyTUX), yHUBEPCAIbHBIC YydeOHBbIC JCHCTBUsA (TIO3HABATEIbHEIC,
KOMMYHUKaTHBHBIC, PETYJISTUBHEIC), o0ecIIeunBaroIe dbopMHupoBaHUE
(YHKIMOHAIBHOW TPAMOTHOCTH M COIMMAIBHOW  KOMIIETEHIIMA  OOYYaroIINXCs,
CIIOCOOHOCTh ~ OOYYalONIUXCS ~ MCIOJB30BaTh  OCBOCHHBIC  MEKIHUCIMIUIMHAPHEIC,
MHPOBO33PEHYCCKUE 3HAHUS U YHUBEPCAIbHBIC YUeOHBIC NEHCTBUS B MTO3HABATCIBHON U
colMalibHOM mpakThke. [lo3HaBaTeIbHBIC YHUBEPCAIBbHBIC YUeOHBIC NCHCTBUS bazoBbie
JIOTUYCCKUE JIEHCTBHSI: CAMOCTOSTEIBHO (DOPMYJIUPOBATh U aKTYaTU3HPOBAThH MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; HWCIIOJIb30BaTh NIPH OCBOCHHM 3HAHWH TPUEMBI
JIOTUYECKOTO MBIIUICHUS (aHalIu3a, CUHTE3a, CpaBHEHUs, KilacCupUKaIuu, 0000IeHNs ),
pacKpbIBaTh CMBICT OHMOJOTHYECKUX IMOHATHHA (BBIICIATH WX XapaKTEepHbIC MPHU3HAKH,
YCTaHABJIMBATH CBSI3U C JIPYTUMH TOHITHIMU); OTPEICIATh LEIU IeATCIbHOCTH, 3a1aBast
napamMeTpbl M KPHTEPUU HMX JOCTH)KCHHS, COOTHOCHUTH PE3YJBTAThl JEATCIBHOCTH C
IMOCTABJICHHBIMHU IICJSMH; HCIIOJb30BaTh OWMOJOTHYECKHE IOHATHS IS OOBICHEHHS
($aKTOB ¥ SABJICHUN )KHBOW TPHUPOJIBI; CTPOUTH JIOTHUCCKUE PACCYKICHHS (MHIYKTHUBHBIC,
JICAYKTUBHBIC, 110 aAHAJOTWH), BBISIBIATH 3aKOHOMEPHOCTH U IPOTHBOPEYHUS B
paccMaTpPHBAEMBbIX SIBJICHHUAX, (OPMYJIUPOBATH BHIBOABI M 3aKIIOYCHHS; MPUMCHSITH
CXEMHO-MOJICJIbHBIC CPEACTBA JIJIS MPEJCTABICHUS CYNIECTBEHHBIX CBSI3el M OTHOIICHUN
B HM3yYacMbBIX OHOJIOTMYECKMX OOBEKTaX, a TaKkKe IPOTHUBOPEYHI pa3HOTO poja,
BBISIBJICHHBIX B Pa3UYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX; pa3paldarhiBaTh IUIaH
penieHus Mpo0eMbl ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX U HEMATEPHATBHBIX
PECYPCOB; BHOCHTH KOPPEKTUBHI B JACATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICICTBHH JEATCIbHOCTH; KOOPAMHUPOBATh U BBITIOJHSTH
paboTy B YCIOBHSIX PEaJbHOTO, BUPTYAJbHOTO U KOMOMHMPOBAHHOTO B3aWMOJICHCTBHS,
pa3BHBaTh KpPEATUBHOE MBIIIICHUE IPU PEIICHUH JXKU3HCHHBIX NpoOsieM. ba3oBbie
HCCJICIOBATCILCKUE JICHCTBHS: BJIQJCTh HAaBBIKAMHU Yy4eOHO-HCCIIEAOBATCIIBCKON |
MPOCKTHOW JEATEIBLHOCTH, HaBBIKAMHU pPa3pelIeHHus MpoOJieM, CIOCOOHOCTBIO U
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TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY TIOMCKY METOHOB DPEIICHUS MPAaKTUUYECKHX 3aaad,
IIPUMEHEHUIO PpA3JIMYHBIX METOJAOB I[IO3HAHUSA; MCIOJb30BATh PAa3JIUYHbBIE BHJbI
JESTENBHOCTU MO MOJYYEHUIO HOBOT'O 3HaHUS, €ro MHTEPIpPETaluy, TPeoOpa3oBaHUIO U
NPUMEHEHUI0O B Yy4YeOHBIX CHUTyalUsX, B TOM UHCIE MPU CO3JAaHUM Y4YEOHBIX U
COLIMAJIBHBIX MPOEKTOB; (HOPMHUPOBATH HAYYHBIA THUI MBILUICHUS, BIAJE€Th HAyYHOU
TEPMUHOJIOTUEH, KIIIOUEBHIMU TMOHSATUAMH M METOJAMH; CTaBUTh U (OPMYIUPOBATH
COOCTBEHHbIE 3aJlayd B 00pa30BATENbHON JEATEIBHOCTU U KU3HEHHBIX CHUTYalMX;
BBISIBIIATh MPUYUHHO-CIIEICTBEHHBIE CBSI3M W AKTyaJIM3UPOBATh 3a7ady, BBIIBUIATh
TUIIOTE3Y €€ PEIIEHUs, HAXOAUTh apryMEHTHI ISl JOKA3aTeIbCTBA CBOUX YTBEPKACHUM,
3a/aBaTh IAapaMETpbl M KPUTEPUU PELICHUSA; AHAIU3UPOBATH IIOJYYEHHBIE B XOJE
pelieHns  3aJa4d  pe3yJbTaTbl, KPUTUYECKHM OLEHUBAaThb HUX JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCJIOBHSX; JaBaTh OLEHKY HOBBIM CHTYalUsIM,
OLICHMBATh MPUOOPETEHHBIN OIBIT; OCYLIECTBIAThH LI€JICHANIPABICHHBIA MOUCK MEpeHoca
CPEIICTB U CIIOCOOOB ACHCTBUSA B MPO(ECCUOHATBHYIO CPEy; YMETh MEPEHOCUTh 3HAHUS
B TIO3HABATEJIIbHYI0 UM  MPAKTUYECKYIO OO0JacTH  >KM3HEJEATEIBHOCTH, YMETh
MHTErpUpOBaTh 3HAHMUS M3 Pa3HbIX MPEIMETHBIX 00JIacTel; BBIJBUraTh HOBBIE HUJCH,
npeajiaraTh OpUTHMHANbHBIE MOAXOJAbl W pEUIeHUs, CTaBUTh MNpPOOJIEeMBbl M 3aJayH,
JIOTyCKaloIIke ajdbTepHATUBHBIE pelieHus. Pabota ¢ nundopmanuein: OpueHTUPOBATHCS B
Pa3TUYHBIX UCTOYHUKAX MHPOpMALMK (TEKCTE y4eOHOTO MOCOOMs, HAyYHO-TIOMYJIAPHON
IuTeparype, OMOJIOrHYECKUX CIOBAPSX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEepHeTe), aHAIM3UPOBATh HHPOPMALIMIO PA3TUYHBIX BUJOB U (DOPM IpecTaBlIeHHUS,
KPUTUYECKU OLICHUBATh €€ JOCTOBEPHOCTb M HENMPOTHUBOPEUYMBOCTH; (HOPMYIUPOBATH
3ampockl U MNPUMEHSTh pa3IMYHbIe METOJbl MPH TMOUCKE U OTOOpe OMOJIOrMYecKoit
uH(popMaIui, HEOOXOJUMOM Jisi BBIMIOJIHEHHUS] YYeOHBIX 3aja4; MpPUOOpPETaTh OMBIT
UCIOJIb30BaHUsI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH, COBEpPIIEHCTBOBATH
KyJbTYpPY aKTUBHOTO MCIOJIb30BAHHS PA3JIMYHBIX MTOMCKOBBIX CUCTEM; CAMOCTOSITEIBLHO
BBIOMpATh ONTUMAIBHYIO (OPMY MpeCTaBiIeHUs OMOJOrUYecKor HHpOpMAaIUU (CXEMBI,
rpaduku, AuarpaMMmsbl, TaOJUIbl, PUCYHKH U JIPYroe€); UCIOJIb30BaTh HAYYHBIN SI3bIK B
KauecTBe cpejacTBa mnpu pabore ¢ Ouonorudyeckol uHPoOpMaluen: MNPUMEHATDH
XUMHYECKUe, (u3nyeckue MW MaTreMaTH4yecKue 3HakKu M CHMBOJIBI, (HOPMYIIbI,
ab0peBuaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh U  MNpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HAIJISAHOCTH; BIAJETh HABBIKAMM PACIIO3HABAHMS W 3aLUTHI
uHdopmanuy, uHGOpMAMOHHON  Oe30macHOCTH JUYHOCTH. KOMMYyHUKaTHBHBIE
yHUBEpCaJIbHbIE y4ueOHble neicTBus OOIIeHne: OCYIIEeCTBIATh KOMMYHHUKAIIMU BO BCEX
chepax JKM3HM, AKTHMBHO Yy4YacTBOBATb B JMAJOTe WA JHCKYCCHM IO CYILIECTBY
oOcyxJ1aeMoi TeMbl (YMEHHUE 33/1aBaTh BOMPOCHI, BHICKA3bIBATh CYKJICHUS OTHOCUTEIIHHO
BBIITOJIHEHUS MIPEANIAraeMoOM 3aa4uM, YUUTHIBATh HHTEPECHI U COTJIACOBAHHOCTh MO3ULIUN
JIPYruX YYaCTHHUKOB JIMAjiora WIM JUCKYCCHUH); paclio3HaBaTh HEBEpOaJbHBIE CPENCTBA
oOlIeHUs, MOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS
KOH(MJIUKTHBIX CUTYallMi, YMETh CMSAT4aTh KOH(JIHUKTHI U BECTH MEPErOBOPHI; BIAAEThH
pa3sIUYHBIMU CcTIOcOO0aMH OOIIEHUS W B3aUMOJICUCTBUS, TTOHUMATh HaMEPEHHUs IPYTUX
JOJIeH, MPOSIBIATh YBAXKUTEILHOE OTHOUIEHHE K COOECETHUKY U B KOPPEKTHOU (opme
(bopMyITMpOBaTh CBOU BO3PAKEHUS; PA3BEPHYTO U JIOTUUHO U3JaraTh CBOIO TOUKY 3pEHUS
C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.
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CoBMecTHas IeATEIbHOCTD:

MOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHIUBUIYAIbHON paOOThl IPH
pelIeH OHOJOTUYECKON MpoOjaeMbl, OOOCHOBBIBATH HEOOXOAMMOCTb MPUMEHEHUS
IpyHnoBbIX (GOpPM B3aUMOACHCTBUS MPU pelIeHNH yueOHOH 3a7aun; BEIOUpATh TEMATHKY
U METOJbl COBMECTHBIX ACHCTBUH C y4E€TOM OOLIMX HHTEPECOB U BO3MOXKHOCTEM
KOKJIOT0 4jleHa KOJUIEKTMBA; MPUHUMATh LEJIM COBMECTHOM  JI€ATEIbHOCTH,
OpraHU30BbIBaTh U KOOPAMHUPOBATH JCUCTBUS MO €€ NOCTHXKEHHIO: COCTaBISATH IUIaH
JNEUCTBUM, pacnpelleNsiTh POJId ¢ y4ETOM MHEHHMM y4aCTHUKOB, OOCYXJaTh Pe3yJbTaThl
COBMECTHOW paboOThl; OLIEHHBATh KayeCTBO CBOETO BKJIAJa M KaXJOro0 YYacTHHKA
KOMaHJbl B OOWIMUA pe3yibTaT MO pa3pabOTaHHBIM KPUTEpUSM; MpeajaraTb HOBBIC
MPOEKTHI, OLICHUBATh WAEH C MO3UIMH HOBHU3HBI, OPUTMHAJIBHOCTH, MPAKTHUYECKOU
3HAYMMOCTH; OCYIIECTBIIATh IO3UTHUBHOE CTPATETUYECKOE TIOBEICHUE B PA3IHUYHBIX
CUTyallUsX, TMPOSBISATh TBOPUYECTBO M  BOOOpaxkeHUE, ObITb WHUIHUATHUBHBIM.
PerynsatuBHble yHHBepcallbHble yueOHbIe nelicTBus CaMoopraHu3alusi: HCIOIb30BaTh
OMOJIOTUYECKHWE 3HAHMS 71l BBISBICHUS NPOOJEM M HUX pEUICHUS B JKU3HEHHBIX U
y4eOHBIX CHUTyalUsX; BbIOMpPaTh HAa OCHOBE OWOJIOTMYECKHMX 3HAHUW IEJNeBbIE WU
CMBICJIOBbIE YCTAaHOBKM B CBOUX JACHCTBUAX M MOCTYNKAaX MO OTHOIICHHIO K >KUBOU
MIPUPOJIE, CBOEMY 3[I0POBBIO U 3I0POBBIO OKPYKAKOLINX; CAMOCTOATEIBHO OCYLIECTBIISITh
MO3HABATEIbHYIO JEATEIbHOCTb, BBISBISATH NPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHbIE 3aJlayd B 00pa30BATENbHON JEATEIBHOCTH W KUZHEHHBIX CHUTYalMsX;
CaMOCTOSTEILHO COCTABIATH IJIaH PEIICHUs MPOOJIEMBI C YYETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOUYTCHUN; JaBaTh OIEHKY HOBBIM CHUTYaIUsIM;
pacMpATh paMKd y4eOHOTO TpeIMeTa Ha OCHOBE JMYHBIX MPEANOYTCHUM; [eaTh
OCO3HAHHBIA BBIOOp, APryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTb 3a PEIIEHUE;
OLICHMBAaTh MPUOOPETEHHBIN OMBIT; CHOCOOCTBOBATH (OPMHUPOBAHUIO M MPOSIBICHUIO
IIMPOKOM DSpPYAMIIMM B pPa3HbIX O0OJIACTAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOWU
o0Opa3oBaTeIbHBIM U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIaJ€Th HaBbIKAMHU I103HABATEIbHOM peIeKCUH KaK OCO3HAHUS COBEPIIAEMbIX
JEHUCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3yJIbTaTOB M OCHOBAHMM, HCIOJIH30BATH
npuéMbl pedIeKCUU JJIsl OLICHKU CUTYallluH, BHIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO NMPUHUMATD PEIICHUS M0 UX CHUXKEHHUIO;
MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX NP aHAJIM3€E PE3yIbTaTOB JI€ITEIbHOCTH.
[IpunsiTHE cedst u IpyTUX:

MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX IIPU aHAJIM3€ PE3yIbTaTOB JI€ATEIbHOCTH;
MPU3HABATH CBOE MPaBO U MPABO APYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP € MO3ULIUU JPYTOro YeJOBeKa.

I[NPEAMETHBIE PE3VYJIbTATHI

[IpenmeTtHbie pe3ynbTaThl ocBoeHus nporpaMmmbl COO o 6uosoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT creuuduueckue s ydyeOHoro mnpenmera «buonorus» HayyHble 3HAHWUS,
YMEHHUSI U CHOCOOBI JEHCTBUU 1O OCBOCHHMIO, HMHTEPHpPETALMH W MPeoOpa30oBaHUIO
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3HAaHWH, BUBI JEATEIHHOCTH TIO MOJYYCHHIO HOBOTO 3HAHWS M NMPUMEHEHHUIO 3HAHWI B
pa3IMUYHBIX YYEOHBIX CHTYyaIlMsIX, a TakKXKE B pPEaTbHBIX J>KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C Owonorueid. B mporpamme mnpeaMeTHBIE pe3yibTaThl MPEACTABICHBI IO
rojiaMm oOy4eHHUs.

[IpenmeTHBIC pe3ynabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» B 10 kmacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECT€ W POJH OUOJOTHHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpOBAaHHH COBPEMEHHOW ECTECTBCHHO-HAyYHOW KapTHHBI
MHUpa ¥ Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHICKUX M 3apyOeKHBIX YUEHBIX-
OMONOroB B pa3BUTHE OWOJOTUH, (QYHKIIMOHATHHOW TPAMOTHOCTH 4YEJOBEKa IS
pellleHus] JKU3HEHHBIX 3a7a4; YMEHHE pacKphIBaTh COJEpKaHWE OMOJOTUISCKUX
TEPMHHOB W TIOHSTHI: >KW3Hb, KIETKA, OpPraHu3M, MmeTabomm3m (0OMEH BeIIeCTB U
NpEeBpaIICHUe dHEPTHUH), TOMEOCTa3 (CaMOpETYIISIHs), YPOBHEBAss OPTaHMU3AIMS KUBBIX
CHCTEM, CaMOBOCIpPOM3BEJCHUE (PETPOIYKINs), HACIEICTBEHHOCTh, H3MEHYHBOCTH,
POCT M pa3BHUTHE; YMEHHE W3JIaraTh OMOJIOTHYECKHE TEOPUH (KJIETOYHAsl, XPOMOCOMHAS,
MyTallMOHHAS, [IEHTPATbHAsI JOTMa MOJEKYIsipHOW Ouonorun), 3akoHsl (I. Mennens, T.
Moprana, H.J1. BaBunoBa) u y4deHuss (0 IEHTpaXx MHOTOOOpasusi U IPOUCXOXKICHUS
KynbTypHbIX pacTennid H.W. BaBuioBa), ompenensiTe TpaHHUIBI UX MPUMEHHUMOCTH K
KMBBIM CHCTEMaM; YMEHHE BIaJeTh METOJaMH HAYYHOTO TO3HAHWS B OHOJOTHU:
HAOIOJICHUE M OIMCAaHUE >KUBBIX CHUCTEM, IMPOIECCOB W SBICHHM, OpraHu3anus H
NpoBeZicHHE OWOJIOTHUYECKOTO JKCIEPUMEHTa, BBIIBIDKEHHWE THIIOTE3bI, BBIABICHUE
3aBHCHUMOCTH MEXJY HCCICIyeMbIMH BEJIMYMHAMHU, OOBSCHEHHE MOIYyUYEHHBIX
pe3yabTaTOB, MCIOIB30BAaHHBIX HAYYHBIX TMOHSATHH, TEOPUH W 3aKOHOB, YMEHHUE JIelaTh
BBIBOJIBI HAa OCHOBAaHWH TONYYCHHBIX DPE3yJIbTaTOB; YMEHHE BBIACIATH CYIICCTBCHHBIC
MPU3HAKU BUPYCOB, KJIIETOK MPOKAPUOT U SYKAPHUOT, OJHOKIECTOUYHBIX U MHOTOKJIETOUHBIX
OpPTaHW3MOB, OCOOCHHOCTH IPOIIECCOB: OOMEHa BEIIECTB W TPEBpAIICHUS SHEPTHHU B
KIEeTKe, (POTOCHHTE3a, IUIACTUYECKOTO M HHEPreTHUECKOro OOMeHa, XEMOCHHTE3a,
MHUTO3a, MeiHo03a, OIUIOJIOTBOPEHUS, pPA3MHOXKEHUS, WHIWBUIYaTbHOTO Pa3BUTHUS
oprann3Ma (OHTOTEHE3); YMECHHE MPUMEHSTHh IOJYYCHHbIC 3HAHUS s OOBSCHEHHS
OMOJIOTMYECKUX TPOLECCOB W SIBICHWU, ISl TPHHATHA NPAKTHUYECKUX PEIICHUN B
MOBCEIHEBHON KM3HU C IENbl0 o0ecredeHns Oe30MacHOCTH CBOErO 3J0POBBbS U
3IOPOBBSl  OKPYXKAIOMIMX JIOACH, COONIIOIEHUST HOPM TPaMOTHOTO TOBEACHHS B
OKpy)XalIlel MpUPOAHOH cpelne, TMOHMMaHWE HEOOXOIUMOCTH HCIIONIH30BAHMS
JIOCTH)KCHUH COBPEMEHHOW OHOJNOTMM W OHMOTEXHOJNOTMW I  PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHUS; YMEHUE PEIIaTh JIEMEHTapHbBIC TeHETUIECKHE 3a/1a4l HA MOHO- U
OUTHOPUIHOE  CKpEUIMBaHHWE, CICIJICHHOE HAclleJJOBaHWE, COCTaBISATh  CXEMBI
MOHOTHOPHIHOTO CKpEUIMBAaHUS JJs TpelIcKa3aHWs HacJeJIOBaHUS TPU3HAKOB Y
OpPTaHMW3MOB; YMECHHE BBHITIOITHATH Ja0OPAaTOPHBIE W MPAKTHUECKHUE PaOOTHI, COOIIOIATH
npaBuiia Ipu paboTe ¢ yaeOHBIM 1 Ta00paTOPHBIM 000PYIOBAHHEM; YMEHUE KPUTUICCKU
OLICHWBAaTh W HWHTEPIPETHPOBaTh HH(POpPMAIMIO OHOJOTHYECKOTO  COJEpKaHUs,
BKJTIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUS M3 PA3UYHBIX HCTOYHUKOB (CPECTBA MaCcCOBOM
uHbOpMaIMU, HAYYHO-TIONMYJISIPHBIE MaTepHallbl), dTHYECKHE AaCIEKThl COBPEMEHHBIX
UCCIICIOBaHW B OWOJIOTMH, MEAWIMHE, OWOTEXHOJIOTHH; YMEHHE CO37aBaTh
COOCTBEHHbIE TMHUCbMEHHBIE M YCTHbIE COOOUIEHUs, 0000mas OUOJOTUYECKYIO
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I/IH(I)OpMaI_II/IIO N3 HCCKOJIBKUX HCTOYHHUKOB, TI'PaMOTHO HCIIOJIB30BATH MOHSATUNHBIN
ariIiapar OHOJIOTHN.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HaumenoBanue
Ne KonnuectBo
/ pa3aeioB U TEM ac0 [IporpamMHoe conepxanue OCHOBHBIE BUIBI IEATETLHOCTH 00yUYaOIIUXCS
n/m 4acoB
y4eOHOTO MpeMeTa

Tema 1. Buosorusi kKak Hayka

1.1 | buonorus B cucreme 1 buonorus xak Hayka. CBsi3u OMOJIOTHU C PackpeiBath conepkaHne TEPMUHOB U MIOHSATUI:
HayK 0O0I11eCTBEHHBIMH, TEXHUUECKUMH U JPYTUMH Hay4HO€ MUPOBO33pEHHE, Hay4YHas KapTHHA MUDA,
€CTECTBCHHBIMU HayKaMU, QUIOCO(PHECH, PETUTHEH, HAY4YHBII METOJ, TUIOTE3a, TEOPHSI, MCTO/IbI
STUKOH, 3CTETUKOH M paBoM. Pois Ononoruu B MCCICIOBaHMAL.
(hOPMHPOBAHMH COBPEMEHHOI HayuHOi KapTHHEl | \APAKTEPU30BATH GHOJNOTHIO KaK HAyKY, ee
mupa. CrcreMa GHOTOTHYECKUX HAYK. MECTO 1 pOJib CPE IPYTruX CCTCCTBCHHBIX
Hayk. [lepeuncnars paznensl OUOJIOTHH B

Aemoncmpayuu: COOTBETCTBUE C 0OBEKTaMU U3YyUEHUS.
Ilopmpemi: 1. Jlapum, T'. Mengens, H. K. HazpiBaTh BaxkHeiIne oTpacan OMOJIOTHUECKUX
Konbuos, Jix. YoTcoH u . KPHK'vT abauyol u 3HAHMI U 3a/1a4H, CTOSIINE Hepes] Ouonorueit
cxembl: «MeTo1bl IO3HAHUS KUBOM MPUPOIBI» XXI B.

1.2 | Metozp! o3HaHUS 1 Mertoas! MO3HAHMS JKUBOW IIPUPOIBI PackpsIBaTh coniep:kaHue TEPMHUHOB U

KUBOU ITPUPOIBI

(HabmroieHUe, SKCIIEPUMEHT, ONTUCAHUE,
n3MepeHue, Kiaccuukalus, MoIeIMpoBaHueE,
cTaTucTuyeckas oOpaboTKa JaHHBIX).

Hemoncmpayuu:

MOHATUI: HAYYHBIN METO/I, METOIbI
HCCIIEIOBAHMSI.

XapakTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUS
YKUBOU MIPUPOIbI: HAOTIOIEHUE, SKCIIEPUMEHT,
OTMCaHUE, U3MEPEHUE,

Tabauywl u cxemol: «MeTOIBI TIO3HAHUS KUBOU
MIPUPOJIBI.

Jlabopamopuvie u npakmuueckue padomol:
IIpakTueckas padora Ne 1.

«Hcnonp30BaHNe Pa3IMYIHBIX METOZAOB ITPU

KJaccu(uKaIys, MOICTUPOBAHUE,
cTaTucTuyeckas oOpaboTKa JaHHBIX

10
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M3Y4YEHUHU OMOJIOTHUYECKUX 0OBEKTOBY

HWToro yacoB 1o Teme

2

Tema 2. JKuBble cucreMbl 4 U

X opramm3anust

2.1

buomgornueckue
CHUCTEMBI, IPOLIECCHI U
WX U3YyYCHHE

1

JXusble cucteMbl (0MOCHUCTEMBI) KaK PEAMET
n3ydeHus: ouosnoruu. OTIUYUE KUBBIX
CUCTEM OT HEOPTraHUYECKON MPUPO/IBL.
CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue.
VYpoBHHU opraHu3anuy ONOCUCTEM:
MOJIEKYJISIPHBINA, OPraHOUAHOKJIETOYHBIM,
OPraHu3MEHHBIN, NOMYISIHOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMO-re01IeHOTUYECKUI),
OonochepHBIN.

Hayku, nsyuatoiirue OMOCUCTEMBI Ha pa3HBIX
YPOBHSIX OpraHU3alUU.

Hemoncmpayuu:

Tabnuysl u cxemwvl: «OCHOBHbBIE IPU3HAKH KU3HWY,
«YpoBHHU

PackpeiBath conepkaHnue TEPMUHOB U MIOHSATUI:
cUCTeMa, OMOJIOTHYECcKas CUCTEMA, SJIEMEHTHI
CUCTEMBI, CTPYKTypa OMOCUCTEMBI, CBOMCTBA
YKUBBIX CUCTEM, OOMEH BEIECTB, Pa3MHOKEHUE,
POCT, pa3BUTHE, HACIIEICTBEHHOCTD,
W3MEHYHMBOCTD, Pa3/IpaXKUMOCTh,
3HEPro3aBUCHUMOCTb, YDOBHH OpraHU3allN
XKU3HU (Onocuctem). XapaKkTepu3oBaTh
MIPUHIIUIIBI OPraHU3aluKd OMOCUCTEM:
OTKPBITOCTh, BBICOKAS YIIOPSI0YEHHOCTbD,
CaMOpETyJIALMS, UEPAPXUIHOCTD. [lepeuncnars
YHUBEPCAIbHBIE CBOMCTBA )KUBOTO: €IUHCTBO
XUMHUYECKOTO COCTaBa, Pa3/IpaKuMOCTh,
JBH>)KEHUE, TOMEOCTa3, pOCT U Pa3BUTHE,

OpraHu3aluy )XUBOW Npupoas». Moxaens
Mozekyisl JITHK

HACJIEJICTBEHHOCTh, N3MEHYUBOCTb,
3BOJTIOLUS (TPUCTIOCOOTICHUE K
U3MEHSIoIMUMe yeaoBusaM). [IpuBoanTs
IIpUMepbl OMOCUCTEM PA3HOTO YPOBHS
opraHus3ali 1 CpaBHUBATH MIPOABJICHUA
CBOMCTB KHMBOI'O HA Pa3HbIX YPOBHSX.

XapakTepHu30BaTh OCHOBHBIE MTPOIIECCHI,
IIpOTEKaIKe B OnocucteMax: 0OMEH BEIIECTB
U IIPEBpAIllCHNE DHEPIUU,
CaMOBOCIIPOM3BE/ICHHE, CAMOPETYIISIIHS,
paszButue. Cobioath npaBuiia 6EpesKHOTO

11
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OTHOIIEHUS K KUBOW MPUPOIE

HWToro yacoB 1o Teme

1

Tema 3. XUMHYECKHH COCTAB

H CTPOCHUE KJIECTKHU

3.1 | Xumuueckuii coctas 1 XUMHUYECKUHN COCTAB KIIETKH. PackpsIBaTh coziep:kaHue TEPMUHOB U
KieTky. Bona n XUMUYECKUE 3JIEMEHTBI: MAKPOIIEMEHTHI, MOHSATHIN: 3JIEMEHTHI-OMOTeHBI,
MHUHCPJIBHBIC COJIN MHUKpO3JIEMeHTHl. Bosa n MuHepaibHbIe MaKpO3JIEMEHTHI, MUKPOIJIEMEHTHI;
BeniectBa. OyHKIMU BOJIBI U MUHEPATIHHBIX MUHEpAIbHBIE BEIIECTBA, MOJIEKYJIa BOJIBI KaK
BeliecTB B Kietke. [loanepxanne JIMTIOJb, BOJOPOTHBIE CBSI3U; TUAPO(PUIBHEIE U
OCMOTHYECKOTO OajaHca. ruipoPoOHBIC BEIIECTBA.
Hemoncmpayuu: Jloka3wsIBaTh €IMHCTBO 3JIEMEHTHOTO COCTaBa
Huacpammor: «PacnpeneneHre XUMHYECKUX KaK OJ[HO M3 CBOHCTB KHBOTO. PacmipeneniTs
AJIEMEHTOB B HEXXHBOH npupoie», «Pacnpenenenue | XHMHICCKHUEC SJICMCHTBI IO I'PYIITaM B
XEMHIECKHX 3aBHCUMOCTH
AJIEMEHTOB B *KUBOM npupoae». Tabauysl u OT KOJIMYECTBEHHOTO MPEJICTABUTEILCTBA B
cxemvl.: «lleproauueckas Tabmuma OpraHu3Me; XapakTepru30BaTh POJIb OTAEIBHBIX
XUMUYECKUX JIEMEHTOBY, AIIEMEHTOB.
«CTpoeHue MOJIEKYIbI BOIBI» BBISBIATE CBSI3b MEXKY COCTaBOM, CTPOSHHEM
MOJIEKYJIbl XHMUYECKOTO COEIMHEHHS U €T0
(GYHKIUSMH B KJIETKE
3.2 | benku. CocraB u 1 benku. CoctaB u cTpoeHue OEJKOB. PackpsiBaTh conepikaHie TEPMUHOB U MMOHSTUMN:

CTpOEHHE OEIKOB

AMHMHOKHUCIIOTHI — MOHOMEPHI OEJTKOB.
HezameHnMble 1 3aMEHMMbIE aMUHOKHUCIIOTBI.
AMMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYPHI
0eIKOBON MOJIEKYIBI (IepBUYHASL, BTOPHYHAS,
TpETUYHAs U YETBEPTUUHAS CTPYKTYpa).
XUMHYECKHE CBOMCTBA OENIKOB.

buonorunueckue QpyHKIMM OEIKOB.

O€JKH, MOJIMMEPBI, MOHOMEPHI, AMUHOKHUCIIOTHI,
MENTUAHAS CBSI3b, IOJIMIIENITU, IEHATYypaLs.
XapakTepu30BaTh O€JIKH KaK KJIacc
OpPraHUYeCKUX COCTUHEHUN; KIacCU(PHUIINPOBATH
UX 10 CTPOEHHUIO (IJI00YINIIpHBIE U
(buOpHILIApHBIC OCITKH), IEPEUUCIIATh U
XapaKTepu30BaTh GYHKIINU OCIIKOB
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Hemoncmpayuu:
Tabnuysl u cxemwvl: «CTpOEHNE MOJIEKYJIBI O€IKa.

Obopyoosanue: CBETOBON MUKPOCKOTI,

MHUKpOTMpenaparbl
3.3 | ®epmeHTHI — ®epMeHTHI — OMOJIOTHUECKUE KaTaTH3aToOPhI. PackpriBaTh cofepxaHie TEPMUHOB U
Gronornyeckue Crpoenue (hepMeHTa: aKTUBHBIN LIEHTP, MOHATHUM: (PepMEHThI, aKTUBHBIN LIEHTD,
KarannsaTopel cybcTpaTHas cuenugUIHOCTb. cybcTparHas cnenupUIHOCTh, KOYEPMEHTI,
KodepmenTsl. Buramunsl. OTingus OeJKN-aKTUBATOPHI U OCIKH-UHTHOUTOPEI.
(hepMEHTOB OT HEOPraHHYECKHX VYKa3pIBaTh OTINYUS PEPMEHTOB OT
KaTaJIn3aTOPOB. HEOPraHUYECKHUX KaTaIu3aTopoB.
Hemoncmpayuu: OOBSCHATD posib (PEpMEHTOB B
Tabauywl u cxemvi: «CTpoeHHE PEPMEHTAY. (pYHKIMOHMPOBAHUH XKUBBIX CUCTEM, B
Obopyodosanue: 060pyI0OBaHHE IS HpOMHmHeHHf)CTH’ B MCIIMIUHE, B
MPOBEACHUS HAOIIOACHHH, U3MEPEHUH, IOBCCIHCBHOM JKU3HH HCIOBCKA
AKCIEPUMEHTOB.
Jlabopamopuvie u npakmuueckue padomoi:
Jlaboparoprast pabota Ne 1. «M3yuenue
KaTaJIMTHYECKON aKTUBHOCTH (hepMeHTOB (Ha
IIpUMepe aMUiIa3bl WM KaTanas3bl)»
3.4 | YrneBonpl. Jlunuel VYraeBoipl: MOHOCAXapH bl (TIIOK03a, pud03a u PackpsiBaTh coziep:kaHue TEPMUHOB U ITOHSATUN:

ne30Kkcupu003a), Aucaxapuibl (caxaposa, JaKTo3a)

U ToMcaxapubl (Kpaxmai, IIIMKOTEH, LEUII0N03a).

Buonornyeckue GyHKIIUN YTIEBOJIOB.
Jlumuael: TpUrIUIepuabl, Gochomumumsl,
CTE€POU/IBL.

I'uapodmibHO-THIPOHOOHBIE CBOMCTBA.

buonornueckue pynxuu iunuaos. CpaBHEHHE

YTIIEBOIbI, MOHOCAXaPHUIBI, TUCAXAPUIBI,
noJiMcaxapubl, TJII0K03a, pudo3a,
ne30kcupu003a, caxaposa, JIAKT03a, MaIbT03a,
LIeJUTI0NI03a (KJIeTUaTKa), Kpaxmal, TITMKOTeH;
JUTUIBI, TPUTTUTEPUIBI ((KHPBI, MacIia),
bochoTUIUIBI, CTEPOU/IHI.

XapakTepu30BaTh YIICBOIbI, TUMTUIBI KaK KIIACC
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YTJIEBOJIOB, OCJIKOB U JIUTIUJIOB KaK HCTOYHUKOB
SHEPTUH.

Hemoncmpayuu:

Tabauywl u cxemol: «YTIAEBOABDY, «JIATHABY.

Obopyodosanue: 000pyIOBaHHE

opranuveckux coequHennii. Knaccuduumponats
YIJIEBOJIbI U JIMIIUAJIBI 110 CTPOCHUIO; IEPEUUCIIATH
(GYHKIUY YTIIEBOJIOB M JIUITH/IOB.

CxemaTrnuecku n300paxaTh CTPOEHUE MOJIEKY
YTJI€BOIOB, JIUIIUIOB

JUTsl IPOBEJICHUS HAOIIOICHUM, N3MEPEHU,
SKCIIEPUMEHTOB

3.5 | HykneuHossle Hyxnennossie kucnorsl: [JHK u PHK. PackpsIBaTh coziep:kaHue TEPMUHOB U
kucinotel. ATD Hyxkneotuasl — MOHOMEpBI HYKJIEHHOBBIX MOHATHI: 1€30KCHPUOOHYKIIEMHOBAs KUCIIOTa
kucnot. Crpoenue u ¢pynkuuu JJHK. Ctpoenue (IIHK), pubonykiennonas kucnota (PHK),
u ¢pynkuu PHK. AT®: ctpoenne u GpyHKIHH. HYKJIEOTH], IIOJIMHYKIICOTUIHAS LEIIb
Hemoncmpayuu: (MOJIMHYKIE0THT), KOMILJIEMEHTAPHOCTb,
Llopmpemui: JIx. Yorcon, @. Kpuk, M. ¢byuaxun JIHK (xpanenue u nepemnaya
VYunkunc, P. ®panknun. Tabnuysl u cxemol. HacyencTBeHHoU nHpopmanun); Buasl PHK
«Hyxnennossie kuciotel; JJHK», (nH(pOpMAIMOHHAS, TPAHCTIOPTHAS,
«buocunres 6enkay, «CtpoeHue pubocomainbHas); aneHo3uaTpudocdar (ATD),
MouieKkyinbl ATD». MaKpOIPruyecKas CBsA3b. XapaKTEpU3UPOBaTh
Obopyoosanue: CBETOBON MUKPOCKOTI, HYKJIEMHOBBIE KUCIIOTHI KaK XUMUYECKUE
MHKpPOIpPEIapaThl COCIMHEHUS U HOCUTEIIN HACJIEICTBEHHON
uHpOpMaInu.
OTtMeuaTh 0OCOOEHHOCTH CTPOEHUS MOJIEKYJT
HykiaenHoBbIX kuciot (AHK, PHK) u AT®.
CxeMarnuecku U300pakaTh CTPOCHHE
HYKJIEOTH/I0B, MOJIEKYJI HYKJIEMHOBBIX KUCIIOT,
ATO®
3.6 | Vctopus u MeTO1bl [{uTosiorns — HayKa O KJIETKE. PackpriBaTh cofepxaHie TEPMUHOB U

U3YYEHHUS KIIETKU.
Kiterounas teopus

Kiterounas Teopus — npumep
B3aMMO/ICHCTBYS UEH U (PaKTOB B

TOHSITHUH: KJICTKA, MUTOJIOTHA; PACKPBIBATH
COJIepKaHUE NOJIOKEHUIN KIIETOYHON TEOPUH.

14




®depnepanpHas padouas nporpamma | buonorus. 10-11 kmaccst (6a30BbIi ypOBEHB)

HayY4YHOM IMO3HAHHUH.

MGTOZIBI HU3YUYCHUS KIICTKU.

Hemoncmpayuu:
Ilopmpemeot.:

A. JleBenryk, P. I'yk, T. lIBann, M. Ulneiiaen, K.

Bbap, P. BupxoB. O6opyoosanue: cBeTOBOM
MHKPOCKOII, MUKPOIIPEApaThl PACTUTEIbHBIX,
JKUBOTHBIX U 6aKTepI/IaJ'II>HI>IX KJICTOK; pPUCYHKH C
MUKpodoTorpagusMu KIeToK, MOJTy4eHHbIE ¢
MTOMOIIIBIO CBETOBOTO M AJIEKTPOHHOTO
MHUKPOCKOTIA

Hepeqncnsnb H XapaKTCPU30BaTb OCHOBHBLIC
MCTOAbI U3YUCHUS KIICTKH:

(IpUTrOTOBIIEHHE CPE30B, OKPALLIMBAHUE,
MUKPOCKOTIMPOBAaHUE, IEHTPHUPYTUPOBAHUE,
KYJIbTUBHUPOBAHUE KJIETOK U TKaHEH)

3.7

Knerka xak
LEJIOCTHAS
JKUBas CUCTEMA

Knerka kak nenoctHas xuBas cucreMma. Oouue
MIPU3HAKU KJIETOK: 3aMKHYTasi Hapy>KHasl
MeMOpana, moJekynsl JIHK kak reneTndeckuii
anmnapart, cucTeMa cuHTe3a 0eska. THITbl KIETOK:
9yKapuOTHYECKasl U IPOKAPUOTUYECKAS.
OCOOEHHOCTH CTPOEHUS MPOKAPHUOTHUECKOM
KIIETKH.

Knerounas crenka 6akrepuii. CtpoeHue
AYKapUOTHUECKOU KIeTKU. OCHOBHBIE OTINYHS
PacTUTEIbHOM, ’KUBOTHON U IPUOHON KIIETKH.
[ToBepXHOCTHBIE CTPYKTYPBHI — KJIETOUHAS CTEHKA,
TJIMKOKAITUKC, UX (DYHKITUH.

[Mna3marudeckas meMOpaHa, €€ CBOWCTBA U
GyHKIHH.

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHN:
KJIETKH (9yKapuOTHYECKas, TPOKaApUOTUYECKAs ),
rJIa3MaTrdeckas MeMOpana (Iia3mMajieMma),
INIMKOKAJIMKC, TPAHCHOPT BEIIECTB (ITaCCUBHBIH,
AKTUBHBIN), 3HIOTUTO3 ((aronuTo3, MUHOINTO3),
9K301IUTO3, KIETOYHAsl CTEHKA, HYKJIEOU]I.
CpaBHUBaATh MEXly COO0N IYKapHOTUUECKUE U
IIPOKapUOTHYECKUE KIIETKU; OTMEYaTh CXOJICTBO
U pa3Inyusl B CTPOCHHUH KIIETOK OaKTepHii,
KUBOTHBIX, PACTEHUHN U TprOOB

Hemoncmpayuu:
Ilopmpemeui: A. Jleenryk, P. I'yk, T. I1IBaHH,
M. llneitaen, K. bap,
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P. Bupxos.

Tabnuysl u cxemovl: «CTpOEHNE DYKapUOTUUYECKOM
KIeTKn», «CTpoeHue 5KMBOTHOM KIIETKWY,
«CTpoeHMe pacTUTEIbHOU KIIEeTKN», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKI.

Obopyoosanue: CBETOBON MUKPOCKOTI,
MUKpPOIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U
OaKkTepHUatbHBIX KIETOK

3.8

Crpoenue
3YKapUOTHYECKON
KIJIICTKHU

[MuTommazma u ee OpraHOUIbI.
OnHOMEMOpaHHBIE OPTaHOU Bl KIICTKH:
OIIC, anmapat ['oyib1xku, JTU30COMBI.
[ToryaBTOHOMHBIE OPTaHOUIBI KIIETKH:
MUTOXOHIPUH, IacTu bl [Iponcxoxaenue
MHUTOXOHJIpUH U TIacTul. Buael mmactua.
HemeMOpaHHBIC OpraHOU Bl KIICTKH:
puOOCOMBI, KJICTOYHBIH IIEHTD,
[EHTPHUOJIH,PECHIUYKH, KTYTHUKH.
OyYHKIMHA OPTaHOUIOB KIICTKH.
BxiroueHus.

SAnpo — perynATOpHbINA HEHTP KIETKU.
Crtpoenue sigpa: siiepHas 000J104Ka,
KapHuoIl1a3Ma, XpOMAaTHH, SAPBILIKO.

PackpeiBath copepkaHue TEPMUHOB U MIOHSATUIA:
LUATOIUIaA3Ma, OPraHOMBI, YHI0IIIa3MAaTHIECKAst
ceth (DIIC), anmapat ['onabaxu, TH30COMBI,
BaKYyOJIb, MUTOXOHPUH, TIIIACTHIBI
(XJI10poMIacThl, XpOMOIUIACTHI, TEUKOIIIIACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KJICTOYHBIN IICHTP
(eHTpOocoma), peCHUYKH, KI'YTUKH, BKITIOUCHUS,
A1po, sifepHas 000JI04Ka, KapuoIlIa3Ma,
XPOMATHH, SJIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE DYKAPUOTUUCCKON KIICTKH
10 U300paKEHMSIM 1 Ha MUKpOIIperiapaTax;
KJIaccu(pUIIUPOBATH OPTaHOMIBI

Xpomocomsl. TpaHCTIOPT BELIECTB B KIIETKE.
Hemoncmpayuu:

Ilopmpemeui: A. Jleenryk, P. I'yk, T. I1IBaHH,
M. llneitaen, K. bap,

P. Bupxos.

B 3aBUCHUMOCTHU OT OCOOEHHOCTEHN UX
CTpoeHus (0AHOMEMOpaHHBIE,
JIByMeMOpaHHbIEe, HEeMEMOpaHHEIE);
ONMCHIBATh PYHKIIMU KaKJOTO OpraHoua B

KIICTKCE.
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Tabnuyvl u cxemovl: «CTpOEHNE DYKaPUOTUUYECKOU
KIeTK», «CTpOeHHE )KUBOTHON KIETKI»,
«CTpoeHMe pacTUTEIbHOU KIIeTKN», «CTpoeHue
MIPOKAPHOTHUECKON KIeTKn», «CTpoeHue sipa
KIICTKI».

Obopyoosanue: CBETOBON MUKPOCKOTI,
MUKPOIPENapaThl paCTUTEIBHBIX U JKUBOTHBIX
KJIETOK.

Jlabopamopuvie u npakmuueckue padomoi:

Jlaboparoprast pabota Ne 2. «M3yueHue crpocHHs
KJIETOK PACTEHUH, )KUBOTHBIX M OAKTEPHI 10T
MHKPOCKOTIOM Ha TOTOBBIX MHUKpOTIperapaTax u ux
OITFICAHHE

XapakTepu30BaTh KJIETOUYHOE JIpO KaK MECTO
XpaHEeHUsl, nepeaayu (yABOCHHE XpOMOCOM) U
peanu3anuu (TPaHCKPUTIIKS) HACIEACTBEHHOM
MH(pOpPMAIIUU KIETKH.

[lepeuncnsaTh U ONMCHIBATH KOMIIOHEHTHI

a5ipa U UX QyHKUNU;

CxemaTHuHO M300pakaTh CTPOCHUE
pacTUTENBHOUN U )KUBOTHOM KJI€TKH. OOBSCHATH

OMOJIOTHYECKOE 3HAUECHHUE TPAHCIIOPTAa BEIICCTB B
KJICTKC

Htoro uacos 1o Teme 8
Tema 4. JKusHeneATe ILHOCTh KJIETKH
4.1 | OOMeH BemecTs. 2 OOMEH BeIIecTB, WK METa0O0JIA3M. PackpsiBaTh coniepskaHie TEPMUHOB U MMOHSTUM:

[Timactnueckuii oOMeH.
doTtocunTes.
XeMOCHHTES

Accumuisinys (maacTuueckKuii oOMeH) u
JUCCUMMJIISALIUS (3HEPTeTUYECKUI 0OMEH) — /IBE
CTOPOHBI €IMHOTO

0OMEH BEIIEeCTB U MPEBPAIICHHE SHEPTUU
(MeTabosIM3M), AaCCUMUJISLINS, TTACTUYECKUN
oOMeH,

nporuecca meradosnzma. Poiib 3akoHOB
COXpaHEHHUs BEIIECTBA M SHEPTUN B MOHUMaHHUH
MeTabonu3ma. Tunsl 0OMeHa BEIIecTB:
aBTOTpOGHBIN U reTepoTpodHbIi. Posb
(bepMeHTOB B OOMEHE BEIIECTB M MPEBPAICHIH
sHepruu B kietke. Porocunres. CBeToBas U
TeMHOBas (azbl porocuHTe3a. Peakuuu
¢dorocunTe3a.

DddexTuBHOCTD PoTOCHHTE3a. 3HAYCHHE

JTUCCUMUJISILINS, SHEPTETUUECKUI 0OMEH,
¢dorocunTes, poTonus, pochopunupoBanue,
MIEPEHOCUYHK IPOTOHOB, XEMOCHHTE3.
OnuceiBaTh (POTOCHHTES, MPOIIECCHI,
MIPOTEKAIOIINE B CBETOBOW M TEMHOBOM (pase.
BrIsgBiaaTh MNPUYUHHO-CJIICACTBCHHBIC CBA3U
MEX Y MOMJIOIEHUEM COJTHEYHON SHEPTUU
xJ10po(huIuIoM 1 cHHTE30M MoJiekyn ATD.
CpaBHI/IBaTb HCXOOHBIC BEIICCTBA, KOHCYHBIC
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doTocuHTe3a IS )KU3HU Ha 3emiie. BimsHue
YCIIOBUU cpeabl Ha (OTOCHHTE3 M CIIOCOOBI

MIOBBIIICHUS €r0 IIPOJYKTUBHOCTU Y KYJIbTYPHBIX

pacTeHui.

XeMOCHHTE3. XEeMOCUHTE3UPYIOIINE
Oakrepun. 3HaUEHUE XEMOCUHTE3a IS
KU3HU Ha 3emie. Jemoncmpayuu:
Ilopmpemui: K. A. Tumupsszes.
Tabnuysl u cxemol. «XIJIOpOILIACTY,

«DoTocuHTE3N

MPOIYKTHI M YCIIOBUS MPOTEKAHUS PEaKITHA
CBETOBOU M TEMHOBOU (a3bl POTOCHHTE3A;
CpaBHuBaTh (POTOCUHTE3 U XEMOCHHTE3.
OnenuBath 3HaueHNe (POTOCHHTE3a U
XEMOCHHTE3a JJIs1 )KM3HU Ha 3emiie

4.2

DHepreTuyecKkuii 0OMeH

DHepreTudeckuii 0OMeH B KIIETKE.
Pacmierienne BeliecTs, BEIICICHUE U
aKKyMYJIMPOBaHUE SHEPTUH B KIIETKE.
Dransl SHEPreTH4eckoro oOMeHa.

I'mukonus. bpoxxenue u ero BUIbI.

PackpeiBars copepkaHue TEPMUHOB U
MOHSATUNA: SHEPTETUUECKII OOMEH, TJIMKOJIU3,
MOJIOYHOKHUCIIO€ OpOKEHHE, CITUPTOBOE
OposkeHHe, OMOJIOTHYECKOE OKHUCIICHHE,
KJIETOUYHOE JbIXaHue,

Kucnoponnoe okucnenue, Win KJI€TOYHOE
neixanue. OKUCIUTEIBHOE
dbochopunmmupoBanue. DPPEKTUBHOCTD
SHEPreTHYECKOro oOMeHa.
Hemoncmpayuu:

Tabauywl u cxemvi: «TUnbl TUTAaHUDY,
«Metabom3m», K MUTOXOHIPHUS,

«IHEpreTuyecKuii 0OMeH»

TUCCUMMIIALINSA, (PEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB U
MpeBpaIleHue YHEPruu (MeTaboIM3M) KaK
OJIHO UX CBOMCTB KMBOrO. [Iepeuncuate
0COOEHHOCTH IMJIACTUYECKOTO U
SHEPreTHUECKOro 0OMeHa B KIIETKE;
YCTaHABJIMBATh B3aUMOCBSI3b MEX/1y HUMHU.
Pa3znuyath TUIIBI 0OOMEHA BELIECTB B KIIETKE:
aBTOTPO(HBIN U TeTEPOTPOPHBIH.

OrnuchIBaTh 3TAIbl SHEPTETHUECKOTO OOMEHa
(OATOTOBUTEINBHBIN, OECKUCIOPO/IHBIH,
KHUCJIOPOJIHBIN) U CPAaBHUBATh UX MEXKY
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co0oii. XapakTepru30BaTh PEaKIUH TITHKOIN3A,
6pO)KeHI/ISI, KJICTOYHOI'O AbIXaHUA,; BbISABJIATDH
MPUYUHHO-CJICICTBCHHBIC CBA3U MCIKAY
TJIMKOJIN30M, KJIICTOYHBIM ABIXaHHUEM U
cuHTe30M MoJiekyn AT®. CpaBHUBAThH

3¢ HEKTUBHOCTH OECKHCIOPOTHOTO U
KHCJIOPOJIHOTO 3TaIoB

4.3 | buocunres Oenka Peaknuu MaTpu4HOro CHHTE3A. PackpsIBaTh coziep:kaHue TEPMUHOB U
I'enernueckas nadopmarms u JJHK. IIOHSATUMN: T'€H, TCHETUYECKHUM KOJI,
Peanu3anus renetndeckoil nHGOpMAIUU B MaTPUYHBINA CHHTE3, TPAHCKPHITIIHS,
KIIeTKE. TpaHCIALUSA, KOJAOH, aHTUKOJIOH,
['enernueckuii KOJ U €ro CBOMCTBA. pubocoma, IEeHTpaJIbHAS JI0TMa, MOJIEKYIIIpHas
Tpanckpunuust — matpuusbiii cuaTe3 PHK. ouosorus.
Tpancnsus — 6uocunTes Oenka. Iransl Omnpenenarb cBONCTBAa TEHETUYECKOTO KOJIa
Tpancisiiuu. Koauposanue aMuHOKUCITOT. Posib (TPHUILIETHOCTD, OJIHO3HAYHOCTD,
pubocom B 6uocuntese 6enka. Jemoncmpayuu: BBIPOIKICHHOCTD, YHUBEPCATLHOCTD,
Mopmpemsi: HX. Konbios. HENEPEKPhIBAEMOCTb, HEMPEPBHIBHOCTB). )
OnuceIBaTh Tanbl peaanu3aluy HacIEICTBEHHON
Tabnuyvr u cxemwvr: «Ctpoenne JJTHK»,
nHpopmanuu B KieTke. CpaBHUBATH PEAKIHH
«Crpoenue 1 QyHKIMOHUMpOBAHHE TeHay, «CUHTE3 | \arpyyporo curTesa monexyn PHK u Gerxa B
oenka», «Pemukanus JJTHK», «'eHeTHUeckuit KOI». | kierke
Obopyoosanue: MOIETU- aNTUTUKAIIAN
«Y nBoenue JTHK u Tpanckpumnuusy»,
«buocunTes 6enka»
4.4 | HexnetouHsle (popmbl Heknerounslie popmbl )KU3HU — BUPYCHI. PackpsIBaTh conep:kaHue TEPMUHOB U ITOHSATUN:

KU3HU — BUPYCHI

Uctopus otkpertus Bupycos (/. 1. BanoBckuit).
Oco0eHHOCTH CTPOSHUS M JKU3HEHHOTO ITHKJIA
BUpycoB. bakrepnodaru. bonesnu pacrenui,
KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE BUPYCAMHU.

BUpYC, BUPYCOJIOTHS, Karicu, Oakrepuodar,
BUpYC UMMYyHOJepuiuTa yesnoseka (BUY),
OHKOT€HHbIE BUPYCHI. XapaKTepU30BaTh
BUPYCHI KaK HEKJIETOUHYIO (OpMY KHU3HH;
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Bupyc ummynoaeduiurta yenoseka (BUY) —
B0o30yautens CITIM{a. O6paTHast TpaHCKpUTIIHS,
peBepTasza u uHTerpasa. llpodunakrika
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

0COOEHHOCTH CTPOEHHS U KU3HEACATEIbHOCTH
BHUPYCOB.

OnuceIBaTh KU3HEHHBIN [IUKI BUPYCOB
MMMYHOJE(PUIINTA YEJIOBEKA; pa3InyaTh Ha

pucynkax BTM ((Bupyc TabauHO¥ MO3auKn),
6akrepuodar, BUY.

Hemoncmpayuu:

Ilopmpemeur: J1. V1. VIBaHOBCKHIA.
Tabnuyvl u cxemwvl.: «Bupycsi»,
«bakrepuodarn»; «Ctpoerue u
U3HEeHHBIN nuki Bupyca CIT/a,
Oaktepuodaray.

Obopyodosanue: MOAEIb CTPYKTYpPBI
JAHK; MaruuTHas MO1€b-anIIMKaLHs

«CTpOoeHHE KIETKN

OO00CHOBBIBATH M COOIIOIATH MEPHI
npo(UITAKTUKA PaCIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHUH (pecTIMpaTOPHEIE,
KEJTyI0YHOKHILIEYHbIE, KIICHIEBOU
SHIIEPAITHUT,

BUY-undexmms)

Htoro yacoB o teme 6

Tema 5. Pa3MHoOKeHHE U HHAUBUAYAJIBbHOEC PAa3BUTHE OPraHU3MOB

5.1 | JKu3HeHHbBIH UK 1
kineTku. [lenenue
KJIETKU. MuTO03

KneTouHbIN IMKII, WIH )KU3HSHHBIN ITUKII KISTKH.
Wutepdasza u MUTO3.

[Tporneccrl, mpoTekaromue B nHTephase.
Perunkanus — peakuus marpuusoro cunresa JJHK.
CrpoeHune XxpoMocoMm.

XpoMOCOMHBIN HA0Op — KapuOTHIL. [UTIIIOUTHBIN U
raruIoUIHBINA XpOMOCOMHBIE HAOOPBL. XpOoMaTHIbI.
[{uTosIOrMYECKUE OCHOBBI PA3MHOKEHUS U
WHJIMBUIYAJIbHOTO Pa3BUTHUsI OPraHU3MOB. JleneHue
KJIeTKH — MUTO3. CTaauu mutosa. [Iporeccsi,
IIPOUCXOJISIINE HAa Pa3HBIX CTAUSIX MUTO3A.

PackpriBaTh copepxaHie TEPMUHOB U
MOHATHI: KIIETOYHBIN [UKII, HHTEepda3a,
peaymMKanus, XxpoMocoMa, KapruoTHII,
TaIuIONUIHbIN, TATUIOUIHBIA XPOMOCOMHBIN
Ha0OP, XpPOMATH/IBI; MUTO3 €0 CTa/IUU:
npodaza, meradasa, anadasa, Tenodasa.
OnuceIBaTh KU3HEHHBIA UK KIETKH;
MIEPEYUCIIATh U XapaKTepU30BaTh MEPUO/IbI
KJIETOYHOTO 1IMKJIa, CPABHUBATH UX MEXAY
co0oi. OnUCHIBATH CTPOSHUE XPOMOCOM,
KapuOTHUIIOB OPraHU3MOB, CPaBHUBATh
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buosornueckuii CMbICT MUTO34.
[Iporpammupyemasi TuGeIb KJIETKH — aromnTo3.

XpOMOCOMHBIE HA0OPBI KIIETOK.
CpaBHHBATh CTaJUU MUTO3A.

Pasnuuare Ha MUKpoOIIpenapaTax

Hemoncmpayuu:

Tabauywl u cxemol: «KIETOUHBIN ITUKID,
«Permukanusa IHK», «CTpoeHue XxpoMoCOMBbI»,
«MUTO3»; MArHUTHASI MOJIETb-aNTUIHKAIUS
«/lenenne xknetkn»; moaens JJHK.

ObopyoosaHue: CBETOBON MUKPOCKOT U
Mukporpenapar «Kapnoknnes B kiieTkax Koperika
JIyKay.

Jlabopamopuvie u npakmuueckue padomol:

Jlaboparopras padota Ne 3. «HaGroienne Muto3a
B KJICTKax KOHYHMKa KOPCIIKA JIyKa Ha TOTOBBIX
MUKpOTIperapaTax»

U PUCYHKaX CTaJuu MHUTO3a. PackpsIBaTh
OMOJIOTUYECKUN CMBICIT MUTO32

5.2

@opMBbI pa3MHOKEHUS
OpraHu3MoOB

®opMbI pa3MHOXKEHHSI OPTaHU3MOB:

0ecroj0¢e 1 MoJIOBOE.

Bupt 6ecrosioro pa3sMHOKEHUS: IeTICHUE HAaIBOE
U IIOYKOBAHHUEC OJHO- N MHOI'OKJICTOYHBIX,
CHIopoo0Opa3oBaHKe, BET€TaATUBHOE PA3MHOKEHHE.
HckyccTBEeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0
3HAYEHHE JUIS CENEKIUH.

[TosmoBO€ pa3MHOXKEHUE, €0 OTINYUS OT
0ecrooro.

Hemoncmpayuu:

PackpeiBaTh cosiepskaHie TEPMUHOB U
MOHSATUN: Pa3MHOXKEHHUE, KJIOH, TIOJIOBBIE
KJIETKH (TaMEeThl), SIUIIEKIIETKA,
CIEpMaTO30M/1, 3UT0TA, JIeJICHNUE HABOE,
MMOYKOBAHUE, CLIOPYIISIIHS, parMeHTAINs,
BEre€TaTUBHOE PA3MHOXKEHUE, CEMEHHOE
pPa3MHOKEHHE, OTbIICHUE, TBOMHOE
OTUIOJIOTBOPEHHUE, TIOJIOBBIE JKEJIE3bl,
CEMEHHUKH, TMYHUKHU, OTUIOJJOTBOPEHHUE

(HapyxHOE, BHYTPEHHEE).

Tabnuysl u cxemwvl: «©OpMBI pa3MHOKEHUS
OpraHU3MOBY, «/IBOWHOE OIUIOJOTBOPEHUE Y

XapakTepr30BaTh 0COOCHHOCTH U 3HAYCHUE
0ecCII0JI0r0 U TMOJIOBOTO CIIOCOO0B
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LIBETKOBBIX PACTCHUI», «/leneHne KieTku
OaxTepumny, «BereraTuBHOE pa3MHOXKEHUE
pacteHuit», «CTpoeHHUE MOJIOBBIX KIETOK

pa3MHOKeHHSL. BbIIesSTh BUIABI 0€CII0JIOTO
Pa3MHOKCHHSI; BBISIBJIATH B3AUMOCBSI3H MEKTY
dbopmamu 1 ciocobaMu pPa3MHOKEHUS, U UX
OMOJIOTHYECKUM 3HAUYCHUEM.

Brnaners mpuémamu BEreTaTUBHOTO
pa3sMHOXKCHHS KyJIbTYPHBIX pacTeHUN (Ha
IIpUMepe KOMHATHBIX).

XapakTepru30BaTh MMOJIOBLIC KICTKH:
STMTIEKIIETKH, CTIEPMATO30HIbI; BBISBISTH
0COOEHHOCTH

UX CTPOCHHUS

5.3 | Meiio3 Meito3. Cranuu meriosa. [Ipoueccsl, PackpriBaTh copepxaHie TEPMUHOB U
MPOUCXOISIINE HA CTAIUAX MEN03a. MOHATUI: ME03, KOHBIOTAIUs XPOMOCOM,
[ToBenenue xpomocom B Meiio3e. KpoccuHrosep. nepekpeECT (KPOCCHHTOBEP) XPOMOCOM,
buonornueckuii CMbICIT ¥ 3HAUEHUE MEHO03a. raMeTHhL.
Hemoncmpayuu: Xapaktepu3oBaTh MeH03 Kak Crlocod
Tabauywl u cxemvi: «Jlenenue keTkn», «Meio3». | KIETOYHOIO JEJICHMS; ONMCBIBATh MENO3 110
Obopyoosanue: monens JIHK; MarautHast Mojieib- | CTausAM; CPABHUBAThL CTaIM¥ MEN03a U MUTO3A.
anTUTUKALIAS Pa3znnuath Ha pUCyHKax cTaguu Meio3a;
«JleneHune KIeTKI» pacKpbIBaTh OMOJIOTHYECKOE 3HAYCHUE MeH03a
5.4 | O6pazoBanue u I'amerorenes — nporecc 00pa3oBaHus MOJIOBBIX PackpriBaTh cofepkaHie TEPMUHOB U TIOHATUH:

Pa3BUTHUC MMOJIOBBIX
KJIICTOK.

OnonoTBOpEHNE

KJIETOK Y )KHBOTHBIX. [l0OJIOBBIC JKEJIe3bl:
CEMEHHUKH U suyHuku. OOpa3zoBaHue U Pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CepMaTo30u/I,
STMIIEKIIETKA) — CIIEPMATOTeHE3 M OOTEHE3.
Oco0eHHOCTH CTPOSHHUS SHIIEKIETOK U
CTIIEpPMAaTO30H/IOB.

ramMeToreHes, CliepMaToreHes3, OOTreHe3,
CIIEpMAaTO30H/l, aKpOCcOMa, STHIEKIIETKa, MOJIIPHBIE
Tenbla. XapakTepru30BaTh 0COOEHHOCTH
raMeToreHe3a y )KUBOTHBIX M €T0 CTa/IHH;
MOJIOBBIC KJIETKH KUBOTHBIX U OIHACHIBATH
MIPOIIECC MX PA3BUTHSL.
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OmnonotBopenue. [laprenorenes. Jemoncmpayuu:
Tabnuysl u cxemwl.: «lIpsmoe u HenpsiMOe
pa3zBuTue», «l'aMeToreHe3 y MIEKOMUTAIOIINX U
yenoBekay. Qoopyoosanue.: Moiens MeTada3zHOM
XPOMOCOMBI, MUKPOCKOTI, MUKPOTIpenapaThl
«CriepMaTO301/1bl MJIEKOITUTAIOILIETOY,
«SlinexneTka MIEKOMUTAOIIETO».

Jlabopamopuvie u npakmuueckue padomol:

Jlaboparoprast pabota Ne 4. «M3yueHue
CTPOCHHA MMOJIOBBIX KJIECTOK HAa T'OTOBBIX
MHUKpOIIpernapaTax»

CpaBHUBATh CIIEPMATOTE€HE3 U OOTEHE3.
OnuceiBaTh OIIIOOTBOPEHUE, OMOJIOTUYECKOE
3HAUYE€HHE OIJIOIOTBOPEHHUS

5.5

NupuBunyansHOE
pa3BUTHE OPraHU3MOB

NuauBuayanbHOe pa3BUTHE (OHTOTEHES).
OMOpHOHAIBHOE Pa3BUTHE

(aMOpmorenes). Jtanbl SMOPUOHATIBHOTO PA3BUTHS
Y IO3BOHOYHLBIX ) KUBOTHBIX:

PackpsIBaTh coziep:kaHue TEPMUHOB U
MOHATHI: OHTOTeHE3, SMOPHOTEHE3, 3UT0Ta,
npobiieHue, 6J1acToMepsl, MOpYyIia, OJlacTya,
OJ1acToLENb,

npoOJeHne, racTpyIslns, OpraHoTeHe3.
ITocTamOproHanbHOE pa3BuTHE. THUIBI
MOCTAMOPHOHAIEHOTO PAa3BUTHUS: IPSAMOE, HE
npsiMoe (JIMYMHOYHOE). BiustHue cpenbl Ha
pa3BUTHE OPraHU3MOB; (PaKTOPbI, CIOCOOHBIE
BBI3BIBATH BPOXKJICHHBIE YpoICTBa. POCT U pazBuTHe
pactenuii. OHTOT€HE3 [[BETKOBOTO PACTEHUS:
CTPOCHHUE CEMEHH, CTaIN! Pa3BUTHSL.
Hemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIC CTAINHU
OHTOTeHEe3ay, «[IpsiMoe u HenpsIMOe pa3BUTHEY,
«JIBOIHOE OTUTIOTIOTBOPEHUE Y IIBETKOBBIX
pacTeHuin»

racTpyJsia, Herpylia, OpraHoreHe3; 3apO/IbIIICBbIC

JIUCTKU: DKTOJIEpMa, ME30JIepMa, SHTOIEPMa;
OCT3MOPHOHAIBHOE Pa3BUTHE: MIPSIMOE U
HenpsiMoe (JIMIMHOYHOE); MeTaMopdo3,
Meracrnopa, MUKpOCIopa, NbUIbLEBOE 3€PHO,
CIIEPMUH, 3apOJIBIIIEBBIM MEIIOK, JBOMHOE
OILJIOIOTBOPEHHUE.

Omnpenenars 3Tanbl SMOPUOHATILHOTO PAa3BUTHS

IIPOLIECCHI, TPOUCXOISIINE Ha KaXKIOM 3Talle.
CpaBHI/IBaTb NEpHUOABLI OHTOT'CHE3A,; IPAMOC U
HemnpsiMoe (JIMYMHOYHOE) TOCTIMOPHOHAIBHOE

XOPAOBBIX Ha CXEMaXx U Mperiaparax uU OMUCLIBATH
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pa3BUTHE, 3apPOJIBIIIN YeJI0BEKa U IPYTUX
XOPJIOBBIX.

OOBACHATH OMOJOTHYECKOE 3HAUEHUE Pa3BUTHS C
MeTaMop(}h0o30M; OTPHUIIATEITHLHOE BIUSHIEC
AJIKOTOJI, HUKOTHHA U JPYTUX TCPATOTCHHBIX
(haKTOpOB Ha pa3BUTHE 3aPO/IBIIIA YEIOBEKA.

OnuceiBaTh MpOLECC ABOWHOTO OIIOJOTBOPEHHUS
Yy IBETKOBBIX PAaCTEHUU

HWToro yacoB 1o Teme

5

Tema 6. HaciieacTBEHHOCTDL U

H3MEHYUBOCTL OPraHu3mMoB

6.1 | 'enetuka — Hayka o 1 [Ipenmer u 3amaun renetuku. Ponbs nuronoruu PackpeiBath copepkaHnue TEPMUHOB U MIOHSATUIA:
HaCJICICTBCHHOCTH 1 Y SMOPHUOJIOTUN B CTAHOBJICHUU TC€HETHKHU. T'eH, TeHOM, TeHOTHII, (JEHOTHUII, XPOMOCOMEI,
MSMEHYHBOCTH Bxyag pocCHiiCKUX 1 3apyOeKHBIX yUEHBIX B annesbHBIE TeHBI (aJUIeNH), TOMO3UIOTa,

Pa3BUTHE TEHETUKU. METO/IbI TEHETUKH reTepo3UroTa, JOMUHAHTHBIN NIPU3HAK (T€H),
(ruOpHIONOTUYECKUH, IIUTOT €HETUYECKUH, PELIECCUBHBIN MPU3HAK (T€H), YUCTast IMHHMS,
MOJIEKYJIIPHOT€HETUYECKUIA). rubpuI.
OCHOBHbIE F€HETHYECKHE TTOHSTHUS. [Tepeuncnars U xapakTepru30BaTh METObI
I'enernyeckasi CUMBOJIMKA, UCTIOJIb3YyEMasl B FEeHETHKH: THOPULOIOTHUECKHIA,
CXeMax CKpelluBaHUH. [IUTOr€HETUIECKUH, MOJIEKYJIIPHOT€HETHIECKHIA;
HAemoncmpayuu: JOMHHAHTHBIC M PELIECCUBHBIC TPU3HAKU
Ilopmpemuwi: I'. Mennens, T. Moprasn, H. 1. PACTEHMUIH U KUBOTHBIX.
Baguios, C. C. Yersepuxkos, [To1b30BaThCSI TEHETHIECKON
H. B. Tumogeep-PecoBckuii. TEPMUHOJIOTUEH U CUMBOJIMKON IS
ObopyoosaHue: MOJCIb- ANITUTUKALIHS 3aMCH T€HOTUTINYECKUX CXEM
«MOHOTHOPUAHOE CKpEIUBAaHUE, FepOAPHiL CKpELIUBaHU
«I'opox noceBHOW»

6.2 | 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTH Hacle0BaHUsl IPU3HAKOB, PackpriBaTh cofepxaHie TEPMUHOB U

24




®depnepanpHas padouas nporpamma | buonorus. 10-11 kmaccst (6a30BbIi ypOBEHB)

HacJIeI0BaHUs ycraHoBiieHHbIe ['. Mennenem. Monorubpuanoe MOHATHI: MOHOTUOPUHOE CKPEIINBAHUE,
IIPU3HAKOB. CKpelllMBaHNE. 3aKOH eAMHO00pa3us THOpHUI0B (eHOTUIIMYECKHE TPYIIIIHI,
Mounorubpuanoe nepBoro nokosieHus. IlpaBuino toMuHUpOBaHUSL. rUOpPUI0JIOrMUECKUN METO/I, YUCThIE JTUHUH,
CKpeIUBaHUE 3aKoH pacluierieHus npu3HakoB. ['umnoresa JIOMUHUPOBaHUE T€HOB (II0JIHOE, HETIOJIHOE),
YHCTOTHI FaMeT. pacllenjaeHe B IOTOMCTBE.
[TonHOE M HENOJIHOE TOMUHHUPOBAHHUE. OnuceiBaTh METOIUKY POBEACHHUS
Hemoncmpayuu: I'. MenneneM OnbITOB IO U3Y4YEHUIO
Ilopmpemui: I'. Mennens. HaCJIEeA0BaHUs OJTHOM Napbl IPU3HAKOB Y
Tabauywl u cxemvi: «MOHOTHOPUTHOE ropoxa MoCeBHOTO.
CKPEILIMBAHUE U €r0 LIUTOT€HETUYECKasi OCHOBAY, PackppiBaTh cofepxaHue 3aKOHOB
«3aKOH pacUIeIJICHHS U €T0 IIUTOTeHEeTUYEeCKast €IMHOO00Pa3Hsi THOPH/IOB [EPBOTO MOKOJICHHS

U 3aKoHa pacuieruieHus. OOBSACHATH THIIOTE3Y
YHUCTOTHI TaMeT. 3alUChIBATh CXEMEI
MOHOTHOPHUHOTO CKpEIINBaHUs1, OOBACHITH
€ro HUTOJIOTUYECKHNE OCHOBBI U pPENIaTh
T€HETUYECKHE 3a/1a4y Ha MOHOTHOPUTHOE

OCHOBa», «3aKOH YHCTOTBI TAMET».
ObopyoosaHue: MOACTU-ANITITUKALINH
«MonorubpuaHoe ckpemubanue», «HenonHoe
JOMHMHHpPOBaHUE», repOapuil «I'opox MoceBHOM»

CKpEIIMBaHUE
JurubpuHoe 1 JurubpuiHoe ckperuBaHie. 3aKoH PackpsIBaTh coziep:kaHue TEPMUHOB U ITOHSATUM:
CKpeLIMBaHHE. 3aKOH HE3aBHUCHMOTI'O HACIIEOBaHUS IIPU3HAKOB. TUTHOpUIHOE CKpEelIMBaHUe, aHAIU3UPYIOIlee
HE3aBHCUMOTO LluroreneTiyeckie OCHOBBI IUTHOPUIHOTO ckpenuBanue. OmuchBaTh onbITH . Mennens
HACJICI0BaHUs CKpEILLIMBAaHUs. AHAIN3UPYIOIIEE CKPEIIMBaHHE. 110 W3yHeHMIO HACIEIOBAHNA ABYX TIap
HpU3HAKOB Hcnonb3oBaHue aHaTM3UPYIOMIETO CKPEUIMBAHUS

IIPU3HAKOB y TOpoXa MOCEBHOro. PackpbIBaTh
IUISL OTIPENIENIEHUS] TEHOTHUIIA OCOOH.
COJIepKaHNE 3aKOHA HE3aBUCHMOTO

Hemoncmpayuu:
HacCJICOAOBaHUWs ITPU3HAKOB. HpI/IMCHSITI)

Ilopmpemui: I'. Mennens. Tabauyst u cxemvl: .
MaTeMaTHYECKUI pacueT C MOMOUIbI0 METO1a
«IuruOpuiHoe CKpeuuBaHue», .
[IEPEMHOKEHUS BEPOSITHOCTEHN U 3alKCh C
«uTonornueckre OCHOBBI TUTMOPUIHOTO

IIOMOIIlb HOTUIIMYECKUX PATUKAIOB
CKPELIUBAHUSI. OMOMIEIO (eHO CCKHUX pajiuKalo

PaCIICIUICHUA TPU3HAKOB Y IIOTOMKOB I1O
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ObopyoosaHue: MOJICIb- ANTUTUKALIAS

«IurubpuHoe ckpenmBanmue»

(EHOTHUITY ¥ TEHOTHITY.

3anuchIBaTh CXEMbl TUTHOPUTHOTO

CKPEILLIMBAHUS, OOBSACHATH €r0 LIUTOJIOTUYECKUE
OCHOBBI U peIlIaTh TeHETUYECKHUE 3a1a4l Ha
JUTHOPUTHOE CKpEeLIMBaHHUE

6.4 | CueruieHHOE CueruieHHOE HaclieZJoBaHUEe MTPU3HAKOB. PaboTa PackpsiBaTh coniepskaHie TEPMUHOB U MMOHSTUM:
HacJIeq0BaHUC T. Moprasa no cuenjieHHOMY HacaeA0BaHUIO CLCINICHHOC HACJICIOBaHNUE IPU3HAKOB,
HpU3HAKOB reHoB. Hapymienue cuenienus reHoB B PEKOMOHMHAINS T€HOB, TCHETUYECKUE KapThI

pe3yabTaTe KPOCCUHIOBEpa. XpOMOCOMHAS XpOoMOCOM, MOPranu/ia.
TEOPHs HACIICICTBEHHOCTH. Ha3piBaTh OCHOBHBIE ITOJIOKEHUS XPOMOCOMHOM
['eHeTHYEeCKHE KapTHL. Teopuu HacnencTsenHoctu T. Moprana;
Temoncmpanuu: packpeIBaTh coaepxkanue padotsl T. Moprana
10 CLEIUICHHOMY HacCJIeI0BAHUIO T€HOB U
Ilopmpemui: T. Mopras.
MIPUYMHBI HAPYIIEHUSI CLETIIICHUS MEXTY

Tabnuypl u cxemvl: «Metiosy, reHaMu. 3alKChIBaTh CXEMbI CKPEIIUBAHUS TIPH
«["enernyeckue KapThl paCTCHUI, CLICTIJICHHOM HacCJIeJOBAHUU, OOBICHATH
JKABOTHBIX M YCJIIOBCKA», MPUYUHBI PEKOMOUHAIIMN T€HOB, ONIPEACISATh
«B3anmoieicTBUE aljieIbHBIX T€HOBY. YHCJIO TPYNII CUETITICHUs T€HOB; pellaTh
Obopyoosanue: Mukponpenapat «Jlpo3oduna» TCHCTHMECKAC 33/1a91 Ha CIICTIIICHHOC
(HOpMa, MyTaIuu (GOPMBI KPBUILEB H OKPACKU Hac/en0BaHue
Tena), MUKPOCKOII, MOJIEJIb-allIITUKALUS
«IIepekpéct XpoMOCOM».
Jlabopamopuvie u npakmuueckue padomoi:
Jlaboparopuas pabota Ne 5. «M3ydenne
pe3yabTaTOB MOHOTHOPUIHOTO | JUTHOPUIHOTO
CKpELIUBaHUS
y Ip030( MBI Ha TOTOBBIX MUKPOIIPETIapaTaxy

6.5 | 'eneruka mnoa. I'enernka nmona. XpoMOCOMHOE ONPEICIICHUE PackpeiBath conepkaHnue TEPMUHOB U MIOHSATUI:

26




®depnepanpHas padouas nporpamma | buonorus. 10-11 kmaccst (6a30BbIi ypOBEHB)

Hacnenosanune
MIPU3HAKOB,
CIIEIUICHHBIX C [IOJIOM

moJja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTrHbIe ¥ reTeporaMeTHbIE OPraHU3MBI.
HacnenoBanue nmpu3HakoB, CIIETUIEHHBIX C MTOJIOM.
Hemoncmpayuu:

Ilopmpemui: I'. Mennens, T. Mopran, H.H.
Baswuiios.

Tabauywl u cxemol: «I'eHETHKA TTOJIAY,
«3aKOHOMEpPHOCTH HaclIeJOBaHUs,
CIEIJICHHOTO C MoJioM», «KapuoTHIIbI
YeJIOBEKa U )KUBOTHBIX)

XPOMOCOMHBIH HabOP, ayTOCOMBI, MOJIOBbIE
XpOMOCOMBI, FTOMOTaMETHBIH 101,
reTepOraMeTHBIN 01, CLEIVIEHHOE C I10JIOM
HAaCJIeIOBaHUE [TPU3HAKOB.

OOBACHATD HUTOJOTMYECKHE OCHOBBI
XpOMOCOMHOTI'O MEXaHW3Ma OIIPEACICHU 1101a Y
pa3aMyYHbIX opraHu3MoB. CpaBHUBAThH
3aKOHOMEPHOCTH HACJIEI0BAHNS IIPU3HAKOB,
CLEIUICHHBIX U HE CLEIUICHHBIX C MOoJIoM. Pemars
ICHETHYECKUE 3a7]a4d Ha HACIIEZOBAHUE
CLEIUICHHBIX C TI0JIOM IIPU3HAKOB

6.6 | 1I3MeH4YMBOCTb. N3meHunBoCTh. BH1bI H3MEHYMBOCTH: PackpsIBaTh coziep:kaHue TEPMHUHOB U
Henacnencrsennas HEHACJIEACTBEHHAs U HaclIeACTBEeHHasA. Pob MOHSATUN: U3MEHYUBOCTD, HACIIECICTBEHHAs
U3MEHYUBOCTh Cpelibl B HEHACIIEACTBEHHON N3MEHUNBOCTH. M3MEHYUBOCTb, HCHACJICICTBEHHAS

XapakTepucTuka MOAUPUKAITUOHHON M3MEHYHUBOCTb, MO (PHUKAIMOHHAS
M3MEHYUBOCTHU. BapuanmoHHbIN psag U M3MEHYUBOCTh, BApPUAL[UOHHBIN P,
BapuanMoHHas KpuBasi. Hopma peakuuun BApUAHTA, BApUALIMOHHAs KpUBasi, MPU3HAK,
npu3Haka. KonnmuecTBeHHbIE U KAU€CTBEHHBIE HOPMa pEeaKI1u, KOJIMYECTBEHHbIE U
MIPU3HAKU U UX HopMa peakuuu. CBoicTBa KadecTBEeHHBIE Tpu3Haku. Kiaccuduunpoath
MOIM(UKAITUIOHHON N3MEHUYNBOCTH. BH/Ibl U3MEHUNBOCTH U BBISBISATH UX
Hemoncmpayuu: ouonornyeckue ocobeHHoctu. Ilepeuncusats
Tabauywl u cxemvi: «BUIbl K3BMEHUYUBOCTHY, CBOMCTBA MOJU(DHKALNOHHON H3MCHUNBOCTH
«Mo i pUKALIOHHAS H3MEHIHBOCTDY. OOBSICHATH €€ 3HAYCHUE JUTsI OPTaHU3MOB.
JlaGopamopisie u npaxmuueckue pagomoi: Pa3nuuyare KOJIMYECTBEHHBIE U Ka‘-ISCTBeHHI)Ie
JlabopaTopnas padora Ne 6. «13yuenue TPHSHAKH, CTPOUTD BAPHALHOHHBIM PAZL,

MO (UKAITIOHHON H3MEHUMBOCTH, TOCTPOCHHE BapUAIIMOHHYIO KPUBYIO, BRIHCIIATH CPEAHCe
BAPUALIMOHHOTO PsiZia U BApUALIMOHHON KPUBOI» SHATCHHC TpH3HaKa

6.7 | HacnencrBenHas HacnencrBenHas, ninm reHOTUIINYECKAs PackpsiBaTh conep:kaHue TEPMUHOB U TOHSATUN:
H3MCHYMBOCTb M3MEeHUYMBOCTh. KOMOMHATHBHAS N3MEHUYHNBOCTD. HaCJIe/ICTBEHHAs] N3MEHYNBOCTh, KOMOWHATHUBHAS
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Meiio3 1 oJa0BO#M MPOILECC — OCHOBA
KOMOWHATHBHOW N3MEHYMBOCTU. MyTallMOHHAs
W3MEHYHUBOCTD.

Knaccudukarus Mmyranuii: TeHHbIE, XPOMOCOMHBIE,
T€HOMHBIE.

YacToTa ¥ IpUYMHBI MyTaILIH.

Myrarenssle ¢pakTopbl. 3aKoH
FOMOJIOTUYECKHUX PSAJIOB B HACIEICTBEHHOM
n3MenunBocty H. M. BaBunosa. BHesnepHas
HACJIEJICTBEHHOCTh U U3MEHYUBOCTb.
Hemoncmpayuu:

Ilopmpemui: T'. ne ®pus, H. 1. BaBunos. Tabauyws
u cxemvl: «MyralmoOHHas

W3MEHYHMBOCTh, MyTallMOHHAS! U3MEHYNBOCTb,
MYTaHT, MyTallui: T€HHbIE, XPOMOCOMHBIE,
T€HOMHBIE; MMOJIIUION NS, AHEYTIIIOU NS,
MyTareHbl. XapakTepU30BaTh HACIEICTBEHHYIO
U3MEHYUBOCTh; GOPMYITUPOBATH 3aKOH
TOMOJIOTUYECKUX PSJIOB B HACIEICTBEHHOM
n3meHunBoctd H. M. BaBuiioBa 1 00BICHSTE
€ro 3HaYCHHE JUI1 OMOJIOTUN U CEICKIUH,
KrnaccuduimpoBars MyTauu: TeHHEIE,
XPOMOCOMHBIE, TCHOMHBIE Y IPUBOAUTH
IIpUMEpPBI MyTalUH.

OOBICHITE MPUYIUHBI BOSHUKHOBCHU A

U3MEHYHUBOCTDY.
Obopydosanue: MUKPOCKOI, MUKpOTIpenapar
«Jlpo3oduna» (HopMa, MyTaru (GopMbI KPBLTHEB
M OKpackKa Teja); KOMHaTHBIE PACTEHUs C EeCTPOH
OKpAaCKOM JIMCTHEB.

Jlabopamopuvie u npakmuueckue padomol:

Jlaboparoprast pabota Ne 7. «AHaIM3 MyTanui
y Ip030( MBI Ha TOTOBBIX MUKPOIIPETIapaTaxy

MYyTaIHi, posib (PaKTOPOB-MYTareHOB.
CpaBHMBAThH BUIbI MyTaIlHi{; BBISBIISTD
MPUYMHBI HACIECTBEHHOW N3MEHYHUBOCTH,
HWCTOYHHUKU MYTareHOB B OKPYXaroLIEH cpee
(xocBeHHO). XapaKTepHu30BaTh BHESIEPHYIO
HACJIE/ICTBEHHOCTh U U3MEHYNBOCTh

6.8

T'eneTuka uenoBeka

I'eneruka yenoseka. Kapuorumn yenoseka.
OCHOBHBIE METOJIbI TCHETHUKH YEJIOBEKA:
reHEeaJI0THYSCKUM, OJIM3HEIIOBBIM,
[IUTOTCHETHYCCKUM, OMOXUMUYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKU .
CoBpeMeHHOE oTpe/ieJIeHUEe TeHOTHUIIA:

PackpeiBath copepkaHue TEPMUHOB U OHSATUIA:
KapHOTHII YEJIOBEKA, [IMTOTCHETUYECKHI METOJ,
IE€HEeaJIOrNYECKUNA METO/, POJOCIOBHBIE,
OJTM3HEIIOBBIN METO1, HACJICICTBEHHBIC
001e3HM: (MOHOTEHHBIE, C HACIIEACTBEHHON
IIPEIPacIOI0KEHHOCThIO, XPOMOCOMHBIE),
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MTOJITHOTEHOMHOE CEKBCHHPOBAHHE,
TFCHOTUIIMPOBAHUEC, B TOM YUCJIC C NIOMOIIBIO
[T11P-ananu3a. HacnencrtBeHnHbie 3a001eBaHUs
YyeJIOBEKA: TeHHbIe 00J1e3HU, O0JIE3HN C
HACJICJICTBEHHOU MPEIPACIIONOKEHHOCTHIO,
XpoMOcoMHBIe 0osie3Hu. CoMaTHYeCcKue 1
IFCHCPATHBHBIC MyTallUuH.

MCIUKO-TCHCTUYCCKOC KOHCYJIIbTUPOBAHUEC.

IlepeuncnaTb 0cOOEHHOCTH U3YUEHUS] TEHETUKU
YCJIOBCKA, MPUBOAUTH NPUMEPBI HACIICACTBCHHBIX
OoJie3Hel YeIoBeKa, XapaKTepHU30BaTh METOIbI UX
npoHIaKTUKH; 000CHOBBIBATH 3HAYCHHE METUKO-
TE€HETUYECKOTO

CrBonoBeie kineTku. [IpuHIHIEI 370poBOTro 0Opasza
KHU3HHU, TUAaTrHOCTUKH, HpO(iJI/IJIaKTI/IKI/I " JICUCHUA
reHeTH4YeCKuX 0ose3Hel. MeanuKo-reHeTHIeCKoe
KOHCYJIbTHPOBaHHE. 3HAYECHUE MEAUITTHCKON
IFCHCTUKN B MNPCAOTBPALICHUU U JICHCHUU
T€HETUYECKUX 3a00JIEBaHU UeIOoBEKa.
Hemoncmpayuu:

Tabauywl u cxemsi. «HacnenoBanue pesyc-
dakxropay, «['eHeTHKa TPYIIT KPOBW».
Jlabopamopuvie u npakmuueckue padomol:

IIpakTnueckas padora Ne 2.
«CocraBieHlEe U aHAJIN3 POJIOCIOBHBIX UEIOBEKA»

KOHCYJIbTUPOBAHMUSL.

BbISBIATE M CpaBHUBATH MEXy COOOM
JOMUHAHTHBIE U PELIECCUBHBIC TPU3HAKU
YeJI0BEKA.

CocTaBisaTh U AHAJIU3UPOBATH POAOCIIOBHBLIC
YCJI0BCKa

HWToro yacoB 1o Teme

8

Tema 7. CeJiekuusi OpraHu3MoB, OCHOBbI O0MOTEXHOJIOTHU

7.1

Cenexuus Kak HayKa u
Ipo1ecc

1

Cenekiuus Kak HayKa U TIpoLiecc.

3aposk/IeHUE CEJIEKIIUU U IOMECTUKAIS. Y YeHHe
H. 1. BaBunoBa o ieHTpax MHOrooOpasus u
IIPOUCXOXKACHUS KYJIbTYPHBIX PACTEHUH.

LleHTpbl IPOMCXOKIEHUS JOMAIIHUX )KMBOTHBIX.

Coprt, nopoja, mramm.

PackpsIBaTh coniep:kaHue TEPMUHOB U
MIOHATUMN: CEJIEKIINs, COPT, IOPOJIA, IITAMM,
JOMECTHUKALIMS, WU OJIOMalllTHUBAHMUE,
LIEHTPbl MHOI000pa3usl U IPOUCXOKICHUS
KYJIbTYPHBIX PACTEHUN U KUBOTHBIX,
rHOpUIN3AIHsL, UCKYCCTBEHHBII 0TOOP.

Hemoncmpayuu:

HazpBate u CpaBHHUBATHb OCHOBHBIC 3TAIlbl
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Ilopmpemei: H. . BaBunos. Tabauysl u
cxembl: KapTa «LleHTpbl MHOrOOOpasus u
IIPOUCXOXKIACHUS KYJIbTYPHBIX PACTCHUI»,
«[Topoapl TOMaNIHUX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTEHUI».

Obopyoosarue: MyNsxKY TII0/I0B U
KOPHEIUIOA0B IUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHMil; repOapuii
«CenbCKOX035IICTBEHHBIE PACTCHUS

paszButus cenekunu. M3marare yuenne H. 1.
BasuioBa 0 LeHTpax NpOUCXOKICHUS
KYJIbTYPHBIX PACTEHUM; Pa3Iu4aTh LICHTPHI HA
KapTe MHpA, CBA3BIBATh UX MECTOIIOJIOKEHUE C
O4araMy BO3HUKHOBEHHsI IPEBHEUIINX
LABUWIM3ALUN.

CpaBHUBaTh cOpTa KyJIbTYpHBIX pacTECHUI,
MopoJabl JOMAIIHUX XUBOTHBIX U UX JUKHUX
npeakoB. OIEeHUBATh POJIb CEIICKIIUN B
o0ecreyeHnr MpoI0BOIHCTBEHHON
0€301aCHOCTH YeJIOBEUYECTBA

7.2

Merons! n
JOCTHKECHUS
CEJICKIIUU PaCTCHUI
1 ’KUBOTHBIX

CoBpeMeHHbIE METO/IbI CeeKIIMU. MaccoBbIil 1
WHJIMBUIYAJIbHBIA OTOOPHI B CENEKIINHU
pacTeHUH U KUBOTHBIX.

OreHka 3KcTepbepa.

Bru3kopoIcTBEHHOE CKpENIMBaHE — MHOPUIUHT.
Yucras nuHuUsA.

CkpeluBaHue YUCTHIX JIMHUM.

I'ereposuc, umu rubpugHas cuia.
HepoacTtBeHHOE CKpelIMBaHUE —

ayrOpuauHT. OTHanénHas THOpHUIN3aIns

U €€ yCIexu.

HcKycCcTBEHHBIN MyTareHes3 U MoJIy4eHUe
MOJIMIUIONOB. JIOCTHKEHUS CENeKIUN

PackpsiBaTh coziep:kaHue TEPMUHOB U ITOHSATUN:
HCKYCCTBEHHBIN 0TOOp, MacCOBBI 0TOOD,
MHIUBUAYaAJIbHBIN 0TOOD, S3KCTEPhED,
OIM3KOPOACTBEHHOE CKPEIIUBAHNE, YHCTasI
JIMHUS, T€TEPO3UC, HEPOJACTBEHHOE CKPELIUBAHUE,
HCKYCCTBEHHBII MyTareHes, MOJIUILION/IbI.
CpaBHHBaTh (POPMBI HCKYCCTBEHHOTO 0TOOpa
(MaccoBOTO M MHIUBUIYAJIBHOTO), BU/IbI

rudpuan3anuu (OJIM3KOPOJICTBEHHON
OTJIaJIEHHO ), CIOCOOBI TIOJTYYEHHUS
MOJIUIIIIONU/IOB.

paCTeHHﬁ, JKUBOTHBIX U MUKPOOPTaHHU3MOB.

Hemoncmpayuu:
Ilopmpemuvi: V1. B. Muuypun, I'. /1.

[TpuBOAUTE NTPUMEPHI JOCTHKEHUIN CEIIEKIUN
pacTeHUH U KHUBOTHBIX
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Kapneuenko, M. ®@. lBanoB. Tabauywbr u
cxemol: «OTnaneHHass THOPUIU3ALIUSY,
«Paborts! akanemuka M. @. FBanosay,
«ITomumnonaus». Obopydosanue: MYISLKHA
IJI0JIOB M KOPHEIIONOB AUKUX (OPM U
KYJIbTYPHBIX COPTOB PACTCHHIA.
Jlabopamopusvie u npakmuueckue padomol:

Okckypeusi «OCHOBHBIE METOJIBI U TOCTHXKEHUS
CEJICKIIMU PAaCTEHUH U )KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (hepMYy,
COPTOUCIIBITATENIbHBIN YYACTOK WJIU TETUIMYHOE
X0351UCTBO)

7.3

buorexnomornsa kak
0Tpacib
MPOU3BOACTBA

buorexHosnorus Kak 0Tpacib NPOU3BOICTBA.
I'enHas nHxeHepus. JTanbl CO3AAHUS
pexomOuranTHOU JIHK 1 TpaHcreHHBIX
opranu3moB. Kierounas nnxenepus. Knerounsie
KYJIbTYpbl. MUKPOKJIOHAIBHOE PA3MHOKEHUE
pactenuii. KitonupoBanue BbICOKOIIPOYKTUBHBIX

PackpriBaTh cofepxaHie TEPMUHOB U
MOHATHI: OMOTEXHOJIOTHS, KIETOYHAS
UHXEHepUsl, TeHHasl HH)XXEHEpHs,
KJIOHUPOBAHHUE, TPAHCTEHHbIE OPTraHU3MBI,
I'MO (renerndecku MOIUPHUIMPOBAHHBIE
OpraHusMbl). XapakTepu30BaTh
OMOTEXHOJIOTHIO KaK OTPacib IPOU3BO/ICTBA,
OCHOBHbIE

CEJIbCKOXO35MCTBEHHBIX OPTaHU3MOB.
DKojorudeckue u srudeckue npoodiemsl. 'MO —
TFeHETUYECKU MO (ULIMPOBAHHBIE OPTaHU3MBI.
Hemoncmpayuu:

Tabauywl u cxemvt: «OOBEKTHI

onoTexHoJorumny, «Knerounsie

KYJIBTYpPbI U KJIOHUPOBAHUE,

«KoHcTpynpoBaHue 1 IepeHoC reHOB, XpPOMOCOM»

TOCTHKEHUS] OMOTEXHOJIOTUH B 001aCTH
MPOMBIIIJIEHHOCTH, CETbCKOTO X03SMCTBA U
MEIUIUHBI.

[lepeuncasTe U XapakTepu30BaTh
OCHOBHBIE METOJIBI U IOCTUKECHUS
OMOMH)KEHEPHUH.

OOcyxaaTh HKOJIOTHUECKUE U ITUYECKHE
aCMeKThl HEKOTOPBIX HCCIIEA0BAHNN B
o0acTi OMOTEXHOJIOTHH (KJIOHUPOBAHHUS,
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HCKYCCTBEHHOTO OIJIOJIOTBOPEHMUS,
HaIIpaBJICHHOTO U3MEHEHUS T€HOMA U
CO3aHUS TPAHCTEHHBIX OPraHU3MOB)

HToro gacos 1o Teme 3
Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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No HaumeHnoBanue pa3zenoB U TeM IpOrpaMMbl KonuuectBo uacos DnexTpoHHble (HU(PPOBBIE) 00pa30BaTEIbHBIE PECYPCHI
n/m Beero||  KonTponbHbie [IpakTruyecKue
paboTsI paboTsI
1 buonorus xak Hayka 2 || BBenute 3HaueHUE 0.5 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
2 JKuBbIE CHCTEMBI U X OpraHu3alus 1 BBe/MTE 3HaUeHHe || BBeaute 3HaueHue ||[[bubnuoreka [IOK
https://m.edsoo.ru/7f41¢c292]]
3 XUMHUYECKUH COCTaB U CTPOCHHE KIIETKU 8 BBEIUTE 3HAYCHUE 1 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41¢c292]]
4 JKu3HenesTenbHOCTh KIETKU 6 BBe/MTE 3HaUeHHe || BBeaute 3HaueHue ||[[bubnuoreka [IOK
https://m.edsoo.ru/7f41¢c292]]
5 Pa3zMHoOkeHNe 1 HHAUBUAYAIBHOE Pa3BUTHE 5 BBE/IMTE 3HAYCHHC 1 [[BubmuoTexa [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292]]
6 HacneactBeHHOCTh M MU3BMEHUUBOCTb OPraHU3MOB 8 BBE/IMTE 3HAYCHHC 1.5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢c292]]
7 Cenexmust opraan3MoB. OCHOBBI OMOTEXHOJIOT U 3 BBEIUTE 3Ha4YeHUe || BBeauTe 3HaueHue |[[Bubmuorexa IIOK
https://m.edsoo.ru/7f41¢c292]]
8 PesepBHoe BpEMsl 1 BBEJIMTE 3HAUECHHUE BBEJIMTE 3HAUCHHUE [[BI/IGJII/IOTeKa ]_[()K

https://m.edsoo.ru/7f41¢c292]]
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