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Pabouas mporpamma no O6uosnoruu  opHeHTHpOBaHA Ha oOydaromuxcs 10-11 xmaccoB u
pa3paboTaHa Ha OCHOBE:
-  @enepa’dbHOr0 TOCYIAPCTBEHHOTO 0Opa30BaTENbHOIO CTaHIApTa CPEJHEro OOIIero
oOpa3oBaHUs, YTBEPKICHHOTO MpuKkazoM MuHuCTepcTBa 00pa3zoBanusi U Hayku PD ot 17 mas
2012 Ne413;
- TpeOOBaHUI K pe3yibTaraM OCBOCHHSI OCHOBHOW 0Opa30BATENBHOW MPOTPAMMBI CPEIHETO
obmiero oopazoBanust [BOY COII Ne22 r.o.Yamaesck;
- buonorus. buonornueckue cucremsl u npouecchl. [Iporpamma. TemaTtnueckoe miaHUPOBaHUE
10-11 knaccer. // A.B.Tepemos, P.A. Ilerpocosa. - M. :U3narensctBo Biamgoc, 2018r

Pabouast mporpamma oOecricueHa ydeOHHKaMH, y4€OHBIMU MOCOOUSMHU, BKIFOUCHHBIMH B
(benepanbHbIi IepeyeHb YI€OHUKOB, peKOMeH1yeMbIx MuHOOpHayku P® k ncnosb30BaHuIo:
A.B. Tepemos, P.A. IlerpocoBa. buonorus. buonoruueckue cucremsl u mnpoueccol. 10 kiacc.
basoBslii u yrinyOnenssiit ypoBeHs. - M. :M3garensctBo Brnagoc, 2019r
A.B. Tepemos, P.A. IlerpocoBa. buosnorusa. buonorndyeckne cucreMsl u npoueccel. 11 kmacc.
bazoBslii u yrinyOnenssiit ypoBeHs. - M. :M3garensctBo Brnagoc, 2019r

[Iporpammoii oTBOMUTCS Ha W3ydeHUe Ononoruu B mpoduiabHOM kiacce 204 waca, Ha
06a30B0M ypoBHE 136 9acoB ,KOTOpBIE pacrpeaesieHbI TI0 KJlaccaM CIEAYIOIUM 00pa3oM:
10 kmacc — 102 yaca,3 pa3a B Heziento (MPOQUIbHBIN YpOBEHB)
68 yacoB,2 pa3a B Heziemto (0a30BbIil ypOBEHb)
11 kmacc — 102 yaca,3 pa3a B Heziento (MPOQUIbHBIN YpOBEHB)
68 yacoB,2 pa3a B Hezemto (0a30BbIi YPOBEHB)

Kunacc [Ipaktnueckne | KoHTpoabHBIE
paboThl paboThl
npodwis | 6a3a | mpoduns | 6aza
10 xacc 9 6 7 5
11 kmacc 12 8 5

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O IPEJIMETA
TpeOoBanusi K pe3yjibTaraM 00y4eHHsI U OCBOEHHUS COJIePKaAHNUs Kypca.

Crangapt yCTaHABJIMBAET TpeboBaHus K pe3yibTaTtam OCBOEGHUS
oOyuaroumMucs 00pa3oBaTeIbHON MTPOrPaMMBI:

JIMYHOCTHBIM, BKJIOYAIOIIUM TOTOBHOCTh U  CHOCOOHOCTH oOydaromuxcs K
CaMOpAa3BUTUIO M JIMYHOCTHOMY CaMOOIpEAENeHUI0, CHOPMHUPOBAHHOCTh WX MOTHBALUU K
OOyueHUI0 U IICJICHANIPABJICHHON T[MO3HABATEIbHON JEATEIbHOCTH, CHCTEMBbI 3HAUHUMBIX
COLIMANIBHBIX M MEKJIMYHOCTHBIX OTHOILIEHHH, IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPaKAIOIINX
JTUYHOCTHBIC U TPAKIAHCKUE TIO3UIINH B JIEATEIBHOCTH;

MeTanpeMeTHbIM, BKJIIOYAIOIIUM OCBOCHHBIE OOYYAIOUIUMUCS MEXKIPEIMETHBIC
MOHATHS W YHHBEpcajbHble yueOHble JACWCTBHUS  (PEryNsTUBHBIE, IO3HaBaTEJIbHbIE,
KOMMYHHKATHBHBIE), CIHOCOOHOCTh WX HCIOJB30BaHUS B TIO3HABATEIHHOW U COIMAIBHOM
MIPaKTHKE, CAMOCTOSITENIFHOCTh B TUIAHUPOBAHUM U OCYIIECTBICHUHU Y4EOHOU NESATENbHOCTH U
OpraHu3aly y4eOHOTO COTPYAHHUYECTBA C IMEJaroraMM M CBEPCTHHUKAMH, CIIOCOOHOCTH K
MOCTPOCHUIO MHIUBUAYAIbHONW 0O0pa30BaTEeIbHOM TPAEKTOPHH, BIaJCHHWE HaBBIKAMH Y4eOHO-
HCCIEA0BATENbCKOM, MPOEKTHOM U COLIMAIbHOM AESITENIbHOCTH;

NpeIMeTHBIM, BKIIIOUAIOIIUM OCBOCHHBIE 00YYAIOIIUMHUCA B XOJIe MU3y4eHHUsS y4eOHOTO
npenMeTa yMeHusl, crenuduueckue As JaHHOW MPeAMETHON 00IacTH, BUJIBI JESTEILHOCTH 10
MOJIyUEHUI0O HOBOTO 3HAHMS B paMKaxXx y4eOHOro TmpeaMera, ero mpeoOpa3oBaHUI0 U
MPUMEHEHHIO B  Y4eOHBIX, YUEOHO-NIPOCKTHBIX U  COIMAIBLHO-TIPOCKTHBIX  CHUTYaIUsX,
(hopMHUpOBaHKHE HAYYHOTO TUMA MBIIUICHUS, BIAJCHUE HAYYHOW TEPMUHOJIOTHEU, KITFOUYEBBHIMU
MOHATUSMH, METOJJAMU U TPUEMaMHU.



JIn4HOCTHBIE pe3y/ibTaThl.
JIMYHOCTHBIE  pe3yJbTaThl OCBOCHUS OOpa30BaTENIbHOM MPOrpaMMBbl IO
npeamery «buonorus» oTpaxaroT
1) ¢dopmupoBaHHE OTBETCTBEHHOTO OTHOLICHUS K YUYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
K CaMOpPa3BHUTHIO;
2) chopMHPOBAHHOCTH OCHOB CAMOPA3BUTHUSI M CAMOBOCITUTAHUS B COOTBETCTBUU
¢ 00I1I€Y€eIIOBEYECKUMHU I[EHHOCTSIMU ;
3) ToJIepaHTHOE CO3HAHKE U TIOBE/ICHHUE B TIOJIUKYJIbTYPHOM MHPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTH JTHAJIOT C IPYTUMH JIFOJbMH, JOCTUTATh B HEM B3aMOTIOHMMAHUS, HAXOAUTh OOIINE IETH
Y COTPYIHHUYATH JUISI UX JTOCTHKCHUS;
4) HaBBIKH COTPYJHHYECTBA CO CBEPCTHUKAMHU, JCTHbMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B
00pazoBaTesIbHOM, OOIIECTBEHHO TOJIE3HOM, yueOHO-UCCIIeI0BATEIbCKOM, MPOEKTHOMN U IPYTUX
BUJIAX JIETEITHLHOCTH;
5) HpaBCTBEHHOE CO3HAHKE ¥ MOBEACHHE HA OCHOBE YCBOCHHSI OOIIEYETIOBEUSCKUX IEHHOCTEH;
6) TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHUCIIE CAMOOOPA30BaHUI0, HA MPOTSDKCHUN
BCEH KHM3HU;;
7) 3CTETUYECKOE OTHOIIICHHE K MHPY;
8) mpHHATHE U peaH3aliio IEHHOCTEH 3I0pOBOr0 1 0€30MacHOr0 00pa3a KHU3HHU, MOTPEOHOCTH
B (DM3MYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHITHSX CIOPTHBHO-03/I0POBUTEIHHOM
TeSTeTbHOCTHIO, HEMPHUSATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIs,
HapKOTHKOB;
9) GepexHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (DPU3HUECKOMY U
TICUXOJIOTUIECKOMY 3/I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYTUX JIFO/ICH, YMEHHE OKa3bIBATh
MIEPBYIO MOMOIIIb;
10) oco3naHHbI# BEIOOD OymymIeii MpodecChu 1 BO3MOXKHOCTEH peatn3aiui CoOCTBEHHBIX
KU3HEHHBIX IJIAaHOB;
11) popMupoBaHUe FIKOJOTHYECKOTO MBIIIJICHHUS, TOHUMAHUS BIUSHUS COLUATBHO-
HSKOHOMMYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOIHOM U COLIMATILHON Cpelibl; MpUoOpeTeHre
OTIBITA DKOJIOTO-HAIIPABJICHHOM J1eATEIbHOCTH.
JIM4HOCTHBIE pe3yNIbTaThl UMEIOT HAIIPABJICHHOCTh Ha PellIeHUE 3a7a4 BOCITUTAHUS, Pa3BUTHUS
U COLIMATN3aluu 00y4aroIuXCs CPEACTBAMU MpeMETa.
1. I'pascoanckoe socnumanue:
® [IpeACTaBICHUE O COIMAIBbHBIX HOPMAax M MpaBUiaX MEXIMYHOCTHBIX OTHOILIEHHH B
KOJUIEKTHBE, B TOM YHMCJI€ B COLMAJIBbHBIX COOOIIECTBAX; TOTOBHOCTh K Pa3HOOOpa3HOM
COBMECTHOM JIeATENbHOCTU TMPU BBINOJHEHUU Y4eOHBIX, I103HABATEIbHBIX 3ajad,
CO3JaHUM y4YEOHBIX MPOEKTOB; CTPEMJICHUE K B3aMMOINOHHMAHUIO U B3aMMOIIOMOINH B
mpolecce 3TON y4eOHOU NeATeNbHOCTH; TOTOBHOCTh OILIEHMBATh CBOE MOBEACHUE U
MOCTYIIKA CBOUX TOBApHIIEH C MO3UIMHM HPABCTBEHHBIX W IMPABOBBIX HOPM C Y4ETOM
OCO3HAHUS MOCIIEJCTBUI MOCTYIIKOB.
2. Ilampuomuueckoe éocnumanue:
® [IEHHOCTHOE OTHOIIEHHE K OTEYECTBEHHOMY KYJIbTyPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIeUIO; MOHUMaHHe 3HaueHUss WH(GOPMATUKU KaK HAYKH B JKU3HU COBPEMEHHOTO
oOmiecTBa; BJaJeHHE JIOCTOBEpHOW HHGpopManMel O TMepeloBbIX MHPOBBIX U
OTEYECTBEHHBIX JOCTHKEHHUIX B 00J1aCTH OMOJIOTHH.

3. ﬂyxoeno—upaecmeennoe eocnumanue:
¢ OpUCHTAUUA Ha MOPAJBbHBIC NCHHOCTHU U HOPMBI B CUTyallUAX HPABCTBCHHOTO BBIGOpa;
TOTOBHOCTh OIIGHHBATh CBOE IIOBEICHUE U MOCTYIIKH, a TAKKC MOBCACHUC U IMOCTYIKU
Apyrux JIoJIell ¢ MO3HUINHN HPaBCTBCHHLBIX W IPAaBOBBIX HOPM C y‘IéTOM OCO3HaHUA
MOCJIEeACTBUN MOCTYIIKOB; AKTUBHOC HCIIPUATHC ACOLUAJIBHBIX IMOCTYIIKOB.
4. scmemuueckoe 30cnumauue):



e DCTETUYECKOE OTHONICHHE K MHUPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

5. Ilennocmu nayunozo no3Hanus:

e chopMUpOBAaHHOCTH  MHPOBO33PEHUCCKUX  MpPEACTaBICHUW 00  uHbOpMaIuy,
MH)OPMAIMOHHBIX TMPOIEccax M MHPOPMAIUOHHBIX TEXHOJIOTHSX, COOTBETCTBYIOITUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKU U COCTABJISIOIINX
0a30ByI0 OCHOBY Ui TOHUMaHHUs CYIIHOCTH HAy4YHOM KApTHHBI MHpA; HHTEpPEC K
OoOy4eHHI0O ¥ TIO3HAHUIO; JIIOOO3HATENBHOCTh; TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO,  HCCIEJOBATEIICKON  JESATEIHbHOCTH, OCO3HAHHOMY  BBIOODPY
HAlpaBJICHHOCTH W  ypOBHA oOOydeHUs B  JaubHeWmeM; CcHOPMUPOBAHHOCTH
MHOOPMAIMOHHON KYJIBTYpPhl, B TOM YHCJIC HABBIKOB CaMOCTOSTEIBHOH pabOThI C
y4eOHBIMH TEKCTaMH, CIPABOYHOW JUTEpaTypoil, pa3HOOOpa3HBIMU CpPEJCTBAMH
MH(QOPMAIMOHHBIX TEXHOJIOTHM, a TaKKe YMEHHUS CaMOCTOSITEIBLHO OIPEACINATh IeNn
CBOEro 0OyudeHHus, CTaBUTb W (QOPMYIUPOBATH JUIsl ceOs HOBblE 3agaud B yu€le U
TO3HABATEIHHOM JEATEIHHOCTH, Pa3BUBAaTh MOTHUBBI M MHTEPECHI CBOEH MO3HAaBATEIHHOM
JeSITEIbHOCTH.

6. @opmuposanue Kya1omypol 300p06bs:

® 0CO3HaHHME LIEHHOCTU >KM3HH; OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30pOBBIO;

yCTaHOBKA Ha 37I0POBBIN 00pa3 KU3HH.
7. Tpyooeoe socnumanue:

® UHTEpec K MPaKTHUYECKOMY U3y4YeHHIO podeccuil u Tpyaa B chepax nmpodeccnoHalbHON
NESITETFHOCTH, CBS3aHHBIX C OMOJIOTHEH, OCHOBAHHBIMU Ha JIOCTIDKCHHSIX HAYKA B ATOM
o0macTM M HAYYHO—TEXHHUYECKOT0 TpOTpecca; OCO3HAHHBIM BBIOOP U IMOCTPOCHHE
WHIUBUAYAIbHON TPaeKTOPUHM 00pa30BaHUA U )KMU3HEHHBIX IUIAHOB C YUYETOM JIMYHBIX U
00IIIeCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH.

8. Okonozuueckoe éocnumanue:

® 0CO3HaHHE IJ100ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IMyTel UX pelieHus.
MeranpeaMeTHble Pe3yJabTaThl OCBOCHUSI 00pa30BaTeNbHOM MPOrpaMMbl MO  OHOJOTHH
OTpaXaroT:

1) yMeHHE CaMOCTOSATEIbHO OMNPEACSITh LEMH JCATSIbHOCTH M COCTABJIATH IUIAHBI
NESITEeNIbHOCTH;  CaMOCTOSITEIbHO  OCYLIECTBIISITh, KOHTPOJHUPOBATbh U  KOPPEKTHUPOBATH
JeSITeNIbHOCTD; UCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI JUIsl IOCTHIKEHHSI MIOCTABJICHHBIX IIesIei
U peaju3alliy IUIaHOB JIeATEIbHOCTH; BEIOMPATh YCICIIHbIE CTPATETUH B PA3JIMYHbBIX CUTYAIUSX;

2) yMeHHe TMPOJAYKTHBHO 00IIATHCSI M B3aMMOJIEHCTBOBATDH B MPOIIECCE COBMECTHOM
NESITeIbHOCTH, YYWUTHIBATh MO3ULUU JPYTUX YYACTHUKOB JIESTEIBHOCTH, A(PPEKTUBHO
paspemiats KOHQIUKTHL;

3) BilajsicHHEe HaBbIKAMH [O3HABATEIbHOW, y4eOHO-HUCCIEIOBATEIBLCKON W IMPOEKTHOU
NeSTeNbHOCTH, HaBBIKAMU  paspelieHuss MpoOieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIBHOMY MOMCKY METOJOB PEIICHUs MPAKTUYECKUX 3a]a4, MPUMEHEHHUIO Pa3InYHBIX
METO/I0B MO3HAHMS;

4) TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTEIbHOW HH(POPMAIIMOHHO-TI03HABATEIBHOM
NEeSITENFHOCTH, BKIIOYash YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX WH(MOpMAINH,
KPUTHYECKH OIICHUBATh W HWHTEPIPETHPOBATh WHGOPMAIMIO, TOIYYaeMYI0 U3 Pa3IHMYHBIX
HMCTOYHUKOB;

5) yMeHHEe HCMOJIB30BAaTh CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
texnosorut (nanee — UKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AI[HOHHBIX
3ama4 ¢ coOmoeHueM TpeOOBaHUN HOPrOHOMHKH, TEXHHUKM O€30MacHOCTH, THUTHEHBHI,
pecypcocOepexeHus], MPaBOBbIX U 3THYECKUX HOPM, HOPM MH(POPMAITMOHHOM 0€30MaCHOCTH;

6) yMeHHEe OMmpeAeNsTh MOHATHSA, CO3/1aBaTh OOOOIICHHS, yCTaHABIMBATH aHAJIOTHUH,
KIIaCCU(UIIMPOBATh, yCTAHABIMBATh MPHUYMHHO-CIECICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
paccyxJeHue, yMeHHuEe CO37aBaTh, MPUMEHSTH, MPEOOPa30BBIBATH 3HAKA W CUMBOJIBI, MOJCTH U
CXEMBbI, CMBICIIOBOE YT€HHE, YMEHHE OPTraHN30BBIBATH YIEOHOE COTPYAHUYECTBO U COBMECTHYIO
JEeSITENLHOCTD C YYUTENIEM U CBEPCTHUKAMH U T. [I.;



7) yMEHUE CaMOCTOSITEIBHO OIICHUBATh M NPHHUMATh PEIICHHs, OIPEICIISIONIUC
CTpaTETHUIO TIOBECHUS;

8) BilajieHNE S3BIKOBBIMH CPEJICTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO
TOUKY 3pEHHSI, UCTIOIb30BATh aJICKBATHBIE SI3BIKOBBIEC CPEIICTBA;

9) BilajiecHHEe HaBBIKAMH II03HABATEIILHON peQIESKCMH KaK OCO3HAHHs COBEPIIAEMBIX
JEWCTBUI M MBICIIUTEIBHBIX TMPOLIECCOB, UX PE3YIHTATOB M OCHOBAHUM, TPAHHUI] CBOETO 3HAHUS U
HE3HAHWsI, HOBBIX TIO3HABATENIBHBIX 3a/1a4 U CPEJICTB UX JOCTHKCHHUS.

IpexveTHbiMU  pe3yJbTaTaMH Ha  JaHHOM  JTale  SBISIETCS  MPOJOJDKCHHE
(dbopMUpOBaHHUA HAYYHBIX 3HAHUH O JKMBOM TNPHPOJE M 3aKOHOMEPHOCTSX €€ pa3BHTHA,
NEPBOHAYAIBHBIX, CHCTEMAaTU3UPOBAHHBIX IMPEJCTABICHUA O OHOJOTHMYECKHX OOBEKTaXx,
mporeccax, SBICHHSIX, OCHOB OJKOJOTMYECKOH T'PaMOTHOCTH, CIIOCOOHOCTH OIICHHBATh
MIOCIIE/ICTBUSL JISITEFHOCTH 4YeJlOBeKa B MPUPOJAE, NPHUOOPETEHHE OIbITa HCIIOJIE30BAHMS
Pa3IMYHbBIX METOJIOB MCCIIeOBaHUS (HAOIIOAEHUSI, ONIBITOB, SKCIIEPUMEHTOB).

BbInycKHMK HAy4YUTCS:
v’ T0JIb30BaTHCS 3HAHUEM OMOJIOTHUECKMX 3aKOHOMEPHOCTEH JUISt OOBACHEHUS C
MaTepUATMCTHYECKUX TIO3HUIIUI BOITPOCOB MPOMCXOKICHHUS )KU3HU Ha 3emIie,
a TaKk)Ke pa3IMYHBIX TPYI PaCTCHUH, )KUBOTHBIX, B TOM YHCJIE U YEJIOBEKa;
v/ J1aBaTh apryMEHTHPOBAHHYIO OLIEHKY HOBOM MH(POPMAIMHU 10 OHOJIOTHYECKUM
BOTIPOCaM;
v paboTarh ¢ MUKPOCKOTIOM U U3TOTOBJIATE IIPOCTENIIINE IPENapaThl st
MHUKPOCKOTIMUECKUX UCCIIETOBAHMIA;
v’ paborath ¢ y4eOHON W HAYYHO- TOMYJIAPHOMN JUTEPATYPOIi, COCTABIIATH IIJIaH,
KOHCIIEKT, pedepar;
BIIAJIETh A3BIKOM IMPEIMETa;
pelaTh reHeTUYECKUE 3a7auu, COCTaBISATh POJIOCIOBHBIE, CTPOUTH BapHUallHOHHBIE
KpUBbIE Ha PACTUTEIHLHOM U )KMBOTHOM MaTepHalIe;
v u3y4arh OMOJIOTMYECKHE OOBEKTHI M MPOLECCHI, CTABUTH OUOJIOTHUECKUE
9KCIIEPUMEHTBHI, OMTUCHIBATh U OOBSICHATH PE3yJIbTaThl OIBITOB;
paccMaTpuBath M0 MUKPOCKOTIOM M OITMCHIBATH OMOJOTHYECKHE OOBEKTHI;
CpaBHUBATh OMOJIOTHYECKHE OOBEKTHI (Tea )KUBOW U HEXKUBOW TIPUPOJIBI),
MIPOLIECCHI (€CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOp, MOJI0BOE U Oecrolioe
Pa3MHOEHHE), JIeaTh BHIBOIbI HA OCHOBE ITHUX CPABHEHMIA;

AN

AN

v/ OIpenensaTh NPUHAUIEKHOCTD YeJOBEKa K ONPEIETEHHBIM CHCTEMATHYECKMM
rpyImam;

v/ QHAIM3MPOBATh M OLIEHMBATH PA3JIMYHbBIE TUIIOTE3BI CYIHOCTH XKHU3HH,
MIPOUCXOXKICHUS dKU3HU U YeJIOBEKa, M00abHbIE SKOJIOTMYEeCKHUE MTPOOIEMBI U
MIyTU UX PEIIeHUs, BO3JICHCTBUE (PAKTOPOB OKpYXkarolieil cpesl, (pakTopos
pHUCKa Ha 37J0POBbE UEITOBEKA;

v IIPOBOJUTH CAMOCTOSITENILHBIN MOMCK HHPOPMAIIUH, HAXOJUTh B TEKCTE
yueOHHKa, B OMOJIOTMYECKUX CIOBAPAX U CIIPABOUHUKAX, & TAKKE
HCIO0JIb30BaTh HH(OPMALIMOHHBIE TEXHOJIOTHH.

BhINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

v HCIOJIb30BaTh NPUOOPETEHHBIE 3HAHKS U YMEHHS B MIOBCEIHEBHON JKU3HU JUIS
OIICHKH TOCJICJICTBUI CBOEH JEsITeNbHOCTH MO OTHOIICHHIO K MPUPOTHOU
cpene, coOIoIeHNUs TIPAaBHII TIOBEICHUS B OKPYKaIOIIEeH cpee;

v’ HCIOJIb30BaTh MPHOOPETEHHBIE 3HAHMS JIIS OLIEHKH STHYECKHX ACIIEKTOB
HEKOTOPBIX UCCIIEJIOBAHUI B 00J1aCTH OMOTEXHOJIOTUH;

v HCIOJIb30BaTh MPHOOPETEHHBIE 3HAHMS IS 3a00THl O COOCTBEHHOM 37I0POBBE,
OKa3aHUe MepPBO MOMOIIH ceOe U OKPYKAIOLIUM, COOTIOACHHUS] HOPM 3I0POBOTO
oOpa3a )Xu3HU, MPOPHUIAKTUKH 3a00JI€BaHMIA, TPABMAaTHU3Ma U CTPECCOB, BPETHBIX
MPUBBIUCK; PAIIHOHATHHON OPraHU3aIMK TPYAA U OTABIXA;

v’ BJIaJIETh A3bIKOM IPEAMETA;



v\ HaxoquTh MH(POPMAIMIO O XHMBBIX OPTraHU3MAaxX B HAYYHO — IMOMYJIAPHOMN
auTEpaType, OWOJIOTUYECKUX CIIOBApsAX, CIpaBOYHMKAx, MHTepHeT —
pecypcoB, aHAIM3UPOBATH U OLIEHUBATh €€, IEPEBOIUTH U3 OJHON (OPMBI B
APYTYIO,

4 cO31aBaThb COOCTBEHHBIE IMMCHMEHHBIE U YCTHBIC COO6H.I€HI/I$I Ha OCHOBC
HECKOJBbKHUX NCTOYHHUKOB I/IHCI)OpMaIII/II/I;

[] paboTaTh B IpylI€ CBEPCTHUKOB IPHU PEIICHUU MO3HABATEJIbHBIX
3aa4, CBS3aHHBIX C  W3Y4YEHHEM  OCOOCHHOCTEM  CTpoeHuss u
KU3BHCACATCIbHOCTH KHMBBIX OPIraHU3MOB.

OcHoBHOE coepxaHue.
10 kaacc
(0a3oBbIii M Yriy0JeHHbIH YPOBEHbD).

BBenenue
buonorus — Hayka o Xu3HU. MecTto OHMOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, CBs3b
Oouonoruu ¢ JApyrumMu Haykamu. OOmieOuoJIOTHYeCKHe 3aKOHOMEPHOCTHM — OCHOBa IS

MTOHUMAaHHUSI SIBJICHHUH )KU3HU M PAIIMOHATIBHOTO TIPUPOIOTIOIH30BAHMUS.
Buosnornyeckue cucreMsl, pouecchbl U UX U3yYeHHe

[Tonsitue o cucreme. Opranu3anys OMOJIOTHYECKUX CUCTEM, CTPYKTYpa, OCHOBHBIE MTPUHIIUIIBI,
pazHooOpa3ue. YpoBHM oOpraHuzamnuu >kuBoro. Ilpormeccel, mpoucxonasmue B OHOCHCTEMaX.
OcHoBHble KpuTepuu >xuBoro. JKus3Hp kak ¢opma cymiecTBoBaHUS Marepuu. OrpejeneHue
MOHATHUS <«OKH3HB». MeToabpl H3ydeHHs] OHOJIOTUYECKUX CHCTeM U mpoiieccoB. Haydnoe
no3Hauue. MeToasl OMOJIOTHYECKUX UCCIIEIOBAHUIA.
JleMoHcTpanuu TabIMI] W CXeM, pPUCYHKOB, (dortorpadmii, (GUIbMOB, MMOKa3bIBAIOIIUX
YPOBHEBYIO OPraHU3alMI0 XUBOW MPUPOJBL, METOAbl OUOJIOTUYECKUX HCCIEAOBAHUM, CBA3b
OMOJIOTHH C IPYTUMU HayKaMH; TPHOOPOB, 00ECIICUMBAIOIINX H3YICHHE OMOJIOTHIECKUX CHCTEM
U MPOLIECCOB.
[uTO/IOTHA — HAYKA 0 KJIETKe

Knetka — cTpyKTypHO-(QYHKIHMOHANbHAS €AMHUIA >XUBOro. VCTOpHs OTKpBITHS KIIETKH.
Pa6oter P.I'yka, A.JleBenryka. Kinerounas teopuss T.IllIBanna, M.IlIneiinena, P.Bupxosa.
Pazputue mutosiorn B 20 Beke. OCHOBHBIE TMOJIOKEHUS COBPEMEHHOM KiIeTOUuHOW Teopuu. EE
3HAYEHUE 7S Pa3BUTHsI OMOJIOTUHU U TIO3HAHUS TPUPOAbl. MEeTO bl U3Y4YE€HUS KIIETKU.
JeMOHCTpPAaLMU CBETOBOIO MHKpPOCKOIIa, 0060pya0oBaHUS JUTSL IIPUTOTOBJICHUS
MUKpOTpENapaToB; PUCYHKOB, cIaiifioB, QoTrorpaduii, HILIIOCTPUPYIOIIUX O3Tallbl Pa3BUTHS
LUTOJIOTUU KAaK HAYKH; HOPTPETOB YUEHBIX — LIUTOJIOTOB.
JlabopaTtopHass pabdora Nel. «YCTpoHCTBO CBETOBOIO MHUKpPOCKONIA M  TEXHHUKa
MHUKPOCKOTTUPOBAHUSI.
XuMHYeCKasi OPraHu3anus KJIeTKH

Xumudeckuii coctaB kieTkd. Bona, e€ ¢pusnko-xumudeckue cBocTBa U OMOJIOTUYECKAs! POJIb
B Kkietrke. CBOOOAHAS U CcBsi3aHHAs BOAAa. MuHepajbHbIe BEIECTBA KIETKH, X OHMOJIOTHYECKas
ponb. bydepnsie cucrembl kineTkd. OpraHuueckre KOMIOHEHTHI  KIETKH.  benku.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBoil MoJekyibl. CBOHCTBa OENKOB.
Knaccudukanus OenkoB. @DyHkuuu OenakoB. YTieBoabl. MoOHOcCaxXapuibl, AUCAXapUIbI,
nonvcaxapuabl. buonornyeckue monmumepbl. OOmMN TUIaH CTPOEHUS U (PU3UKO-XHUMHYECKHE
cBoiicTBa. buonornyeckue (yHKIMH yrieBOJOB. JIMMUABI — BBICOKOMOJEKYISIPHBIE CIOXHBIC
a¢upel. OOmuit mian cTpoeHus u (pusnKo-xumMudeckue cBoicTBa. Kimaccudukanus Tunuaos.
buonoruueckas ponp qunuaos B kierke. Hyknennosele kucnotel. JJHK m PHK. Crpoenue,
CTpYyKTypa, MecToHaxoxaeHue Gpynkuuu. Buast PHK. AT®, crpoenue, pyHkuuu.
JeMoHcTpanus TabIUIl W CXEM, PUCYHKOB, CIAi/IOB, IMOKA3bIBAIOIIUX CTPOCHHE MOJEKYI
OpraHMYECKUX BEIIECTB; Mojenu cTpoeHus Moisekyasl JIHK; omnbiToB, uimtocTpupyromumx
CBOMCTBa OPraHUYECKHX BEIIECTB, IPUHIIMI JEHCTBUS ()EPMEHTOB.



JlabopaTopubie padorbl: Ne2 «DepMEHTAaTUBHOE pacLICIUIEHUE IEPOKCHIa BOJOpPOJA B
pPacTUTENBHBIX U JKUBOTHBIX KieTKax», Ne3 «OOHapyxeHue O€IIKOB, YIJIEBOJOB, JIMIUAOB C
IIOMOIIIBIO KAYECTBEHHBIX peakuuil U Beiaenenue JHK.

CtpoeHue n PyHKIIUN KJIETKH

OykapuoTHyeckas M INpoKapuoTHdeckass KieTka. HapyxkHas kiieTouHas Ijia3MaTtudeckas
meMOpana. Ctpoenue memOpanbl. EE cBoiictBa m ¢yHKIuu. TpaHCIOPT BEHIECTB depe3
MeMOpany. Kierounass o0ojouka pacTuTenbHOW KiIeTkd. lluTommazmMa u e€ opraHOWIbL
BakyounspHas cuctema kinetku. [loinyaBTOHOMHBIE CTPYKTYpBI KIEeTKH. VX cTpoeHue u GpyHKIuu.
HememOpannsie opranous! kinetku. Opranousl nBuxeHus. Kierouneie BKimoueHus. Sapo —
PEryIATOPHBIA LIEHTp KIETKH. Xpomocombl. CTpoeHHME NpPOKapUOTHOM KieTKU. OCHOBHbBIE
OTIIMYHUTEIbHBIE OcoOeHHOCTH, (GopMma W pa3Mepbl. PasHooOpasme kieTok. OCOOCHHOCTH
CTPOEHHMSI paCTUTEIBHON U JKUBOTHOM KJIETOK.

JeMoHcTpanum: Tabiiull, CXeM, pPHUCYHKOB, CJaiI0B, MuKpodoTorpapuii crpoeHus
KJIETOYHBIX CTPYKTYP; MUKPOTIPENIapaTOB PACTUTENbHBIX, )KUBOTHBIX U OaKTepUATBHBIX KIIETOK.
JladbopaTopuble padoTbl: No4 «JIBmKeHHE IMTOINIa3Mbl B  KJIETKaX pacTeHui», Ne5
«[Inmazmonu3 M JAeniaa3Moiiu3 B PAaCTUTENBHBIX KieTkax», Ne6 «M3ydeHue cTpOeHHs KIIETOK
Pa3IMYHbIX OPraHU3MOB M10J] MUKPOCKOTIOM).

OO0MeH BeleCTB M NMPeBPallleHHE IJHEPTUU B KJIeTKe

AccuMWIALMS U AUCCUMUIISIUS — JIB€ CTOPOHBI €IMHOIrO Ipolecca Meradonusma. Turbl
oOMeHa BelIeCTB. JHepreTHueckoe olecreueHue KiIeTku: npeBpaiieHne AT B mponeccax
obmeHa BemiecTB. epMEHTATUBHBIN XapaKTep PEeakiuid KIETOYHOro MeTtabom3Ma. DepMeHTHI,
UX CTPOEHHE, CBOMCTBA W MEXaHU3M JEHCTBUS. 3aBUCHMOCTb CKOPOCTH (EepMEHTATUBHBIX
peakuuil OT pa3iauyHbIX (QakTopoB. IlepBUYHBIN CHHTE3 OpPraHMYECKUX BEIIECTB B KIETKE.
[Tnactuyeckuit oOMen. dotocuHte3. CBeroBas m TemHOBas (a3bl. Ponb XjmoporiacTtoB B
dotocunTese. IIpeoOpa3oBaHue COTHEYHOW SHEPTUU B DHEPIrUI0 XHUMHUYECKUX CBSI3EH.
[IpoayktuBHOCTE (hoTOCHMHTE3a. BrnmsiHMEe pa3nudHbIX (AaKTOPOB Ha CKOPOCTh (POTOCHMHTE3A.
3HavueHne (PoTocHMHTE3a. XEMOCUHTE3. DHepreTuueckuii ooOmMeH. Tpu 3rTama >HEPreTUHYECKOTO
obmena. Posp MuTOXOHApWMI B TIporeccax OWOXMMHUYECKOTO OKHCICHHs. MemOpaHHBIN
XapaKkTep peakui OKHCIUTeIbHOTO (ochopummpoBanus. IlpenmyriecTBa a’poOHOTO MyTH
oOMeHa BeIIecTB Iepea aHadpoOHbIM. D¢GEeKTHBHOCTh dHEpreTudeckoro oomeHa. Peakiuun
MaTpuyHOro cuHTre3a. [lpuHuun komiuieMeHTapHOCTH. Peanuzanusi  HaclieZICTBEHHOU
nHpopmanuu. ['eHeTnveckuii koa, ero croiicTBa. Tpanckpunius. Tpancmsuus. Komupoanue
aMUHOKHCIIOT. Poisib pubocom B 6uocunTese Genka. Perynsuus 0OMEHHBIX MPOIIECCOB B KIIETKE.
I'unote3a onepona. [lonsiTue o0 KJIIETOYHOM romMeocTase.
JeMoHcTpanum: Tabiidll, CXeM, pPHCYHKOB,  CJaiJIoB, HWUIIOCTPUPYIOLIUX  peakUuu
IJIACTUYECKOTO U SHEPreTUYECKOro 0OMEeHa M UX PEryJIsIiH; OMBITOB, TOKA3bIBAIOIIMX MPOIIECC
(hoTOCHHTE3a U BBISIBIIIONIUX HEOOXOIUMBIE YCIIOBHUS €r0 MPOTEKAHUSI.
JlaGopaTopHble padoThbI:
Ne 7 «MU3ydyeHue KaTadUTHUUECKON aKTHUBHOCTH ¢epMeHTa ammiasb», Ne§ «l3yuenue
(hoTOCHHTE3a U YCIIOBUI €r0 MPOTEKAHUS.
KN3HeHHBIN MUK KJIeTKH

Knerounsnii 1mukn. Wutepdaza u muto3. OcCoOEHHOCTH TPOIECCOB, MPOTEKAIOMINX B
untepdaze. [loaroToBka KIeTKH K AeieHH0. Permkanus — peakius matpudnoro cuaresa JJHK.
Crtpoenne xpomocom. Ilonsartue o xXpomocoMHOM Habope — kapuoTure. JlummoungHelli u
rariouAHbI Habopbl XpoMocoM. ['OoMoyoruuHbIe XpOMOCOMBI. JleneHue KIETKH — MHUTO3.
Cranuu murtosa. KaprokuHes u uutoknHes. buonornueckoe 3HaueHre MUTO3a. AMHUTO3.
JemMoHcTpanumu: TaOIUI, PUCYHKOB, CIIAlJIOB, CXeM., (MIHMOB, IMOKa3bIBAIOLIUX MEPHObI
KU3HEHHOTO LUKJIA KJIETKU, CTaJAUH MUTO3a; MOJENIE XPOMOCOM, MUKPOTIPENapaToB XpOMOCOM
Y MHUTO3A.

JlaGopaTopHsblie padorbi: Ne 9 «3yuenne mopdonoruun U noacu€T XpoMocoM Ha BPEMEHHOM
npernapare KOpPEHIKOB KOPMOBBIX 0000B», NelQ «M3yuenue ¢a3 MuTO3a HE NOCTOSHHOM
npenapare KOHYMKa KOpellKa JIyKay.
CrtpoeHue u pyHKIIUM OPraHU3MOB



Opranuzm kak eauHoe 1enoe. CTPYKTypHbIE YacTH OpraHu3MoB. OJHOKJIETOYHBIE MU
MHOTOKJIETOYHBIE OpraHu3mMbl. OCOOEHHOCTH CTPOEHHUE M KU3HeAeATebHOCTH. KoJoHnanbHbIe
opraHusmbl. B3auMOCBsI3b 4acTEl MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU pPACTUTEIBHOIO H
KHUBOTHOTO oprann3ma. OcOOEHHOCTH CTPOEHHS, MECTOHAXOXICHHS M (PYHKIIMOHHUPOBAHHMSL.
BereratuBHbIE U T€HEpaTUBHBIE OpPraHbl pacTeHUU. OpraHbl U CUCTEMBI OPIaHOB YEJIOBEKA U
XKUBOTHBIX. Onopa Tena opranu3moB. Kapkac pacrenunii. CkeneTsl XUBOTHbIX. CTPOEHHE U TUIIbI
COCIMHEHUS KOCTeW. J[IBrkeHHe OpraHu3MoB. /[IBH)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX U
gyenoBeka. Mpimednasi cucrema. CKeNeTHble MBIIIIBI U X padota. IluraHwme opraHu3MOB.
3HaueHWe TUTAaHUS W TUIICBapeHUs. ABTOTpodHOE mHTaHWe pacTeHuid. ['ereporpodHbie
opranu3mbl. OTaensl NUIEBapUTENbHOro Tpakra. IlumeBaputenbHble sxenesbl. llutanue
II03BOHOYHBIX JKMBOTHBIX M 4esoBeKa. lIumeBapurenbHas cucrema 4enoBeka. JIpIxaHue
opraHu3MoB. 3HaueHue. J[pIxaHue y pacTeHuN M KUBOTHBIX. Opranbl JIbIXaHUS. OBOJIOIMS
JIBIXaTE€IbHOM CHCTEMBI IMO3BOHOYHBIX. OpraHbl JbIXaHHs 4YeJOoBeKa. TpaHCIOPT BELIECTB Yy
opraHu3moB. TpaHCHIOPTHBIE CHCTEMBI pacTeHUH. TpaHCHIOPT BEIIECTB Yy JKUBOTHBIX.
Kposenocnas cucrema. JlumdooOpaiienue. Boinenenne y opranu3smoB. OpraHbl BbIJIECJIEHUS.
BoigenurenbHas cucrema yenoseka. CTpoeHue novek. 3amura y opranu3MoB. CTpoeHue Koxu
YyeloBeKa. 3aluTa opraHuzMa ot OonezHeid. IMMyHuter u ero mpupona. PasapaxumocTts u
perynsuus y Opranm3mMoB. Takcucel. Pa3npakumMocTb W pErymsinus y MHOTOKJIETOYHBIX
pacteHuii. PocT pacTeHuil B 3aBUCUMOCTH OT YCJIOBHM Cpeabl M POCTOBBIX BemlecTB. HepBHas
cucremMa >KUBOTHBIX. Pednexc u pednexropnas ayra. HepBHas cuctema M0O3BOHOYHBIX
JKUBOTHBIX U yeioBeKka. OTesbl TOJIOBHOTO MO3Ta, €ro YCIOKHEHHE. [ 'yMopanbHas peryssanus u
SHJOKPUHHAS CUCTEMA YeJIoBeKa. | OpMOHBI, MX 3HAYEHUE.

JeMoHcTpanuu: TabIuil, PUCYHKOB, CIIAWIOB, CXE€M., (DUIBMOB, TMOKA3bIBAIOIIUX CTPOCHHUE
OPraHM3MOB; MHKpPOIIPENApaTOB, BIIAXHBIX IIPENApaToB, OCTEOJIOTHMYECKUX IIPENaparos,
repO6apueB M KOJUIEKIHH, JEMOHCTPUPYIOIIUX CTPOCHUE OPraHOB U CUCTEM OPIaHOB PACTEHUH U
JKUBOTHBIX; OIIBITOB, IOKa3bIBAIOUIMX HAJIWYUE B PACTUTEIBHBIX M JKUBOTHBIX OPraHU3MOB
IIPOLIECCOB JKU3HEEATEIBHOCTH.

JladopaTopuble padoTwi: Nell «CtpoeHne W (QyHKIMM BEreTaTUBHBIX W TEHEPATHBHBIX
OPraHoOB y PaCTCHHUH U )KMBOTHBIX).

Pa3mMHoOKeHHe 1 pa3BUTHE OPraHU3MOB

®opmMbl pa3MHOXKEHHs OpraHu3MoB. becnosioe u nosioBoe pasMHoxeHHe. Buabl Gecrionoro
pa3mHoxenus. IlomoBoe pasmuoxenue. IlosnoBeie knetku. Mehios. IloBenenune xpomocom B
Meito3ze. Kpoccunrosep. buosormdeckuii cmbicii Meio3a. Meilo3 B KU3HEHHOM  IUKIIE
opranu3moB. PasmHOXeHME M pa3BuTHE XKUBOTHBIX. llosoBwle »xeme3pl. ['amerorenes y
KUBOTHBIX. OOpa3oBaHME W pa3BUTHE IOJIOBBIX KJIETOK. OCOOEHHOCTH CTPOEHHUS IOJIOBBIX
kierok. OmnonorBopenue. Ilaprenorenes. Onrorenes. Craauu sMOpuoreHesa *UBOTHbIX. Poct
U pa3BUTHE KHUBOTHBIX. [locTaMOpuoHanbHOE pa3BuTHE. PasMHOXKEHUE W pa3BUTHE PACTEHHH.
I'ametopur u cnopopur. I'ameroreHes y pacrenuil. OmJIOJOTBOpEHHE U  pa3BUTHE
pPacTUTENBHBIX OpraHu3mMoB. JKW3HEHHBIE LMKIBI pacTeHUH. J[BOMHOE OIUIONOTBOpPEHHUE Y
LBETKOBBIX pacTeHuil. OOpa3zoBaHMe U pa3BUTHE CeMEHHU. [IpOJOJDKHUTENBHOCTh KU3HHU U
IUIOZIOBUTOCTh Opranu3moB. Poct. Crapenue u cmepth. Hexiietounsie popmbl KU3HH — BUPYCHI.
OcoOeHHOCTH CTpOeHMs M KM3HEeHHBIH 1uki. PasmHoxenue BupycoB. CITN/I. ConuanbHble u
MEAULUHCKUE NPOOIIEMBI.

JlemoHcTpanuu: Ta0NMLl, PUCYHKOB, CIAalWJ0B, cXeM, (HIBMOB, IOKa3bIBAIOMUX (OPMEI
pPa3sMHOXEHHMsST OpraHW3MOB, CTaJUM MeWo3a, CTaJAWU TaMeToreHe3a, SMOpPHOHAIBHOTO H
MOCTAMOPHOHAIILHOTO ~ pa3BUTUS  OPraHU3MOB;  MHUKpOIpENaparoB  SHIEKIETOK |
CIIEPMATO30MUI0B.

JlabopaTopubie padotbl: Nel2 «3yuenne rameToreHesa U CTPOCHHUS 3pEIIbIX MOJIOBBIX KIETOK
YKUBOTHBIX Ha NIOCTOSTHHBIX MUKpPOIIpETapaTax».

I'eneTnka — HayKa 0 HaCJeACTBEHHOCTH H H3MEHYHUBOCTH

HcTopus BOSHUKHOBEHHS U pa3BUTHs T'€HETHKHU Kak Hayku. Paboter . Mennens, T.Moprana.
Ponp oTeuecTBEHHBIX YYEHBIX B pa3BUTHMM TE€HETUKU. 3HA4YeHHE TeHeTHKU. (OCHOBHbBIE
TEHETUYECKUE TIOHATHS W CUMBOJIBI. | 'OMOJIOTMYHBIE XPOMOCOMBI, aJUIEIbHBIE T'€HBI,



aIbTEPHATUBHBIE TMPU3HAKU, JOMUHAHTHBIE M PELIECCUBHbIE TMPU3HAKH, TOMO3UIOTA,
reTepO3UT0Ta, YUCTHIC JIMHUU, TUOPUIBI, TCHOTHIL, (heHOTHIT. OCHOBHBIE METO bl TCHETHKH.
JlemoHcTpanuu: TabNuIl, PUCYHKOB, cXxeM, (hoTorpaduii MIUTIOCTPUPYIOMIMX AOMUHAHTHBIC U
pEelLeCCUBHBIE MPU3HAKU Yy Pa3HBIX OPraHU3MOB, OCHOBHBIE METOJIbI T€HETHUKH, MOPTPETOB
YUEHBIX.
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpunHoe ckpemuBaHue. 3akoHbl Menaens. ['mnore3a umctoTel ramer. [lomHoe u
HETOJHOE JOMHMHHUpPOBAaHME. AHAIM3UpPYOIIee CKpeluBanue. [IpoMexyTouHbIl Xapakrep
HacnenoBaHus. JuruOpumnoe ckpemmuBanue. 3 3akoH Mennens. CrEnieHHOE HaciaeA0BaHHUE
npu3HakoB. 3akoHbl Moprana. Hapymienue cuerienust renoB. Kpoccunrosep. XpomocomHast
TEeOopHUsl Haclle[CTBEHHOCTHU. ['eHeTnueckue kapThl. [ eHeTHka rnosa. XpoMOCOMHOE OIPEEIIEHNE
nosia. ['eHeTHyeckas CTpyKTypa MOJIOBBIX XpOMOCOM. HAacle0BaHHE MPU3HAKOB, CLIETNIEHHBIX C
noJioM. ['éHOTHN Kak ILeJNIOCTHas cucTteMa. MHOXECTBEHHOE IeHCTBUE TeHOB. lInerorporus.
MHoxecTBeHHbIN aienu3M. KogomunupoBanue. B3anmoaencTBie amielibHbIX U HEAJUIEIbHBIX
reHOB. PerieHne reHeTHyeckux 3aad.
JdeMoHcTpanuu: Tabinil, PUCYHKOB, CIIAWJIOB, CXeM, (UIBMOB, TOKA3bIBAIOIINX OCHOBHBIE
3aKOHOMEPHOCTH HACJEICTBEHHOCTH IPHU3HAKOB y OPraHU3MOB, XpPOMOCOMHOTO MEXaHHM3Ma
OTIpENIeTICHUS T10J1a, OTIBITOB 0 CKPEIIMBAHUIO IP030(hHI, TEHETUYECKUX KapT.
JladopaTopHas padora Nel3 «l3ydenne pe3yabTaToB MOHO M AUTHOPHUIHOTO CKPEIIMBAHUS Y
TPO30 (U
3aKOHOMEPHOCTH U3MEHYMBOCTH

BszaumoneiictBue reHotuna M cpeabl npu  GopmupoBaHuu ¢eHoTumna. 3mMeH4YnBOCTh
npu3HakoB. KauecTBeHHbBIE M KOJWYECTBEHHbIE Npu3Haku. Buabl namMenunBoctu. Posb cpespl B
HACJIEICTBEHHOW HM3MEHYMBOCTU. [Ipenen W3MeHUMBOCTH TpH3HaKa. BapuallMOHHBIA psiag U
BapuanMoHHas KpuBas. Hopma peakumm mpuszHaka. XapaKTepUCTHKA MOAM(PUKAIMOHHON
u3MeHunBOCTH.  HacnencrBeHHass — reHoTtunuyeckass — u3MeHUMBOCTh.  KomOmHaTHBHas
W3MEHYMBOCTh. Mel03 M MOJIOBOM MPOIECC — OCHOBHI KOMOWHATUBHOW WM3MEHYHBOCTH. PoIb
KOMOMHATHBHOW M3MEHYMBOCTH B CO3JaHUHU Pa3sHOOOpa3us ocoOed B Mpejenax OJHOTO BHIA.
MyranuoHHass W3MEHYMBOCTh. Buasl Myrtanmii. [IpuunHBl BO3HUKHOBEHHS MYTallWid.
3aKOHOMEPHOCTH MYTAallMOHHOI'O Ipoliecca. 3aKOH TOMOJIOTUYECKHUX PSAJOB B HACIEICTBEHHOU
W3MEHYUBOCTH.
JeMoHcTpanum: TabiuLl, cXeM, PUCYHKOB, GoTorpaduii, Ciai10B, MOKa3bIBAIOLUIUX OPraHU3MbI
C pa3HbIMM BUJAMHM HU3MEHYMBOCTH; JKHUBBIX 3K3E€MIUIIPOB KOMHATHBIX PACTEHHH U JOMAIIHUX
YKUBOTHBIX C Pa3JIUYHBIMU BUIAMH U3MEHYUBOCTH.
JladopaTopHasi padora Nel4 «M3yuenne MoaudUKAIMOHHOW HW3MEHUYMBOCTH. llocTpoeHme
BAPUALIMOHHOTO Psifia U KPUBOM.
I'eneruka 4enoBexka

Kapuotun wyenoseka. Manorpamma kapuoTtuna uenoBeka. MexayHapoaHas mporpamma
UCCIIeIOBAaHUS TeHOMA YelloBeka. MeTopl TeHeTUKH ueoBeka. HacnencTBeHHble 3a00eBaHus
yenoBeka. ['eHHbIE M XpPOMOCOMHBIE ©00J€3HM uenoBeka. bone3Hu ¢ HaclieJCTBEHHOU
MPEAPACIOIOKEHHOCThIO. 3HAUEHHE MEIULMHCKOW T'€HETHKU B IMPEJOTBPAILECHUHM U JICYCHUU
TreHeTUUYEeCKUX 3a001eBaHmii yenoBeka. MeInKo-reHeTH4ecKoe KOHCYIbTUPOBAHNUE.
JeMoHcTpanum: TabluIl, CXeM, PUCYHKOB, doTorpaduii, cnaiiioB, WILTIOCTPUPYIOIIUX METOIbI
TeHeTUKH dYeloBeKka, (oTorpaduu nronel, CTpagarolIMX HAaCIeICTBEHHBIMH 3a00JI€BaHUSIMU,
OJIHOSTHIIEBBIX M PA3HOSHIIEBBIX OJIM3HEIOB.
JladopaTopHas padora Nel5 «CocTaBieHue 1 aHaIu3 poA0CIOBHBIX YEIIOBEKaY.
Cenexnust oOpraHu3mMoB

Cenekuusi Kak NpolleCC M Hayka. 3apOXkKACHHE CEIeKUUU M JOMECTUKAlMs. YYeHHue
H.M.BaBunoBa 0 1eHTpax MHOT0OOpa3Hsi U MPOUCXOXKJEHHS KyJIbTYpPHBIX pacTeHHid. LIeHTpsl
MIPOUCXOKACHUS IOMAITHUX KUBOTHBIX. POJIb celneKuu B CO3JaHUU COPTOB PACTEHUN U MOPOJT
*UBOTHBIX. [loposa, copT, mTaMM — HCKYCCTBEHHBIE MOMYJISIUNA OPraHU3MOB C KOMILIEKCHBIMU
XO35UCTBEHHO IIEHHBIX MPU3HAKOB. 3aKOH TOMOJIOTMYECKHUX PSJIOB B HACIEICTBEHHOMU
W3MEHUYMBOCTH W €r0 3Hau€HHUe IS CENEKIMOHHON paboThl. MeTObl CeNeKIMOHHOW paboThI.



HckyccTBeHHbIE  0TOOp. MaccoBbli M MHAMBHUIYaJIbHBIM OTOOp. OKCIEPUMEHTAIBHBIN
myrarenes. [lomummonnus. I'nbpunuzanus. UHOpuauar. AyTOpUIUHT B CENEKIUN PACTCHUN U
*UBOTHBIX. [Ipeononenue Oecrionus ruOpumoB. ['eteposuc. JoCcTHKEHHS CENEKIIUN PACTCHUI
U KUBOTHBIX. MeToap! pabotsl 11.B.Muuypuna.
JlemoHcTpanuu: Tabnuil, cXeM, pUCYHKOB, (doTorpaduil, CliaiiIoB, WILTIOCTPUPYIOIIUX METOIbI
CEJICKLMH, COPTa KYyJAbTYPHBIX PACTEHUM M IOPOJAbI JOMAIIHUX >KUBOTHBIX; MYJIDKEH M
HaATYpPaJIbHBIX TUIOI0B PA3IMYHBIX COPTOB SOJIOHB, TPYIL, TOMATOB.
JlaGopaTopuas padora Nel6 «Omnucanue (HEHOTHIIOB COPTOB KYIBTYPHBIX PACTEHHHA M TOPOX
JIOMAIIHUX KUBOTHBIX. CpaBHEHHE UX C BUJIAMU-TIPEIKAMUY.
BbuorexnoJiorus

buoTexHonorus kak otpacib mnpou3BojacTBa. Mcropus pasButus. OObekThl. OCHOBHBIC
oTpacinu. Mukpobuosnoruyeckass Texnosiorus. IlpeumyiiectBa MUKpOOHOIOIrMUECKOTO CHHTE3A.
NnxenepHas SH3UMOJIOTHSL. NmmoOunmn3oBaHHbIE (hepMeHTHI. Ucnons3oBanue
MHUKpPOOHMOJIOTMYECKON TEXHOJIOTUM B MPOMBIIUIEHHOCTH. KileTouHasi TEXHOJIOTUS U KJIETOYHAas
nHKeHepus. KileTouHble M TKaHEBbIE KYIbTYpbl. MHUKPOKIOHAIBHOE PAa3MHOKEHHE PACTEHUM.
Comatnueckass ruOpuamzanusa. PeKoHCTpyKuus SIMIEKIETKM M KIOHUPOBAHHE >KWBOTHBIX.
XpomocoMmHas U reHHas nnxenepusi. Koncrpynposanue pekom6unantaoit JJHK. loctmxenus u
MIEPCIEKTUBBl T'€HHOM HH)KeHepuu. Co3aHuMe TPAaHCTEHBIX OPraHU3MOB. OJKOJOTHYECKHE H
ATHYECKHE MPOOIEMbl T€HHOW UHXEHEPUH.
JeMoHcTpanum: Tabiiull, CX€M, PUCYHKOB, (GoTorpaduii, ciaigoB, WUIIOCTPUPYIOIINX
OCHOBHbBIE HANpaBJIEHUS U OTpaciu OUOTEXHOJOTMH, MeToAbl [eHoll HHXeHepuw,

J'IeKapCTBeHHI)IX npenapaTOB, HOJ'Iy'-IeHHBIX C HCIIOJIB30BAaHUEM JIOCTI/I)KCHI/Iﬁ
MI/IK]I)O6I/IOJ'IOFPI‘—I€CKOI>1 HpOMI)IHIJ'IeHHOCTI/I
O0001mIeHHe

11 kaacc

(6a30BBbIii 1 Yriy0JeHHbIH YPOBEHbD).

HcTopust 3BOTIOHMOHHOI0 YYeHHU S

Wneu pa3ButHs opraHudeckoro Mupa B Tpyaax ¢pumiocopo AHTUYHOCTU. MeTaduznueckuit
nepuoa B uctopun ouonoruu. Cucremaruka K.Jluanes. XK.broddon — neppas 3BostonrioHHas
KoHuenuus. OpostonroHHass koHuenmus JK.b.Jlamapka. 3Hauenuwe TtpynoB Jlamapka jyist
Pa3BUTHS 3BOJIIOIIMOHHON e U Ouosiorun. DBomtorinonHbie uaen D.0K.Cent-Unepa. boprbda ¢
KpeaunoHU3MOM. OBomtounoHHas teopuss Y.JlapeuHa. Ilpenmnoceuiku  BO3HHKHOBEHUS
napsuHu3Ma. JKu3Hbp W HaydHas JaestenbHOCTh Y./lapBuHa. DBodIOIMS KYyJIBTYPHBIX (opm
OpraHM3MOB. OBOJIIOLMS BHJIOB B Ipupoje. Pa3Butue sBomonumoHHo Tteopuun Y.J[apBuHa.
@OopMHpPOBAHUE CHUHTETUYECKOW TEOPUM SBOJIOLUMU. 3HAYEHUE 3BOJIOLMOHHOIO YUYEHUS
Y./lapBuHa.
JeMOHCTpPanMU: CXE€M, pHUCYHKOB, CJIAlJI0B, WUIIOCTPUPYIOIIMX OCHOBHBIEC IOJIOKEHUS
ABOJIIOIIMOHHBIX UIeH, KOHIIETIIUNA U TEOPHIi; MOPTPETOB YUEHBIX U PUIOCO(OB.
Mukpo3Bosonus

['eHeTnyeckue  OCHOBBI  HBOJIIOLMHU.  ODJIEMEHTAPHBIA  SBOJIOLMOHHBIN  MaTepual.
DneMeHTapHas €IMHMIIA HBOJIIOLNUU. ODIJIEMEHTApPHOE SBOJIOLUMOHHOE SBIEHHE. 3aKOH
reHerudyeckoro pasHoBecus JDk.Xapau, B.BaitOepra. JIBwxyiiue Ccujabl  3BOJIOLHH.
MyTainuoHHBIA TIPOIECC U KOMOMHATHBHAS M3MEHUMBOCTH. [lOmymsIIMOHHBIE BOJIHBI U JApeiid
reHoB. Murpauus. M3omnauus. EcrectBenHslit oT60p kak (aktop sBostonuu. Ilpeamnocsuiku u
MexaHu3M aeiictBus. boprba 3a cymecrtBoBanue u e€ ¢dopmbl. Chepa U OObEKT NeHCTBUS
€CTeCTBEHHOTo 0TOOpa. PeanbHOCTh ecTecTBEeHHOro0 0TOOpa B mpHpoae. DopMbl eCTeCTBEHHOTO
otbopa. TBopueckas poib. [IpUCIIOCOONEHHOCTh OpPraHU3MOB U €€ BO3HHUKHOBEHHE.
OTtHocuTenbHas enecooOpa3HOCTh npucnocodaeHunii. Bun u ero kpurepun. OnpeneneHue BUaa.
Crpykrypa Buza B mpupojie. CriocoOsl BUI000pa30BaHuUS.



JleMoHcTpanmuu: Ta0IUI, CXEM, pPHCYHKOB, CIAiiioB, (HIBMOB, TIepOapHeB pacTeHU,
KOJUIEKLIUH JKUBOTHBIX, WLTIOCTPUPYIOIIHUX JeicTBre ¢baxTopoB 9BOJIIOLINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB.
JlabopaTopubie padorbl: Nel «Onucanue npUCIIOCOONIEHHOCTH OpPraHU3MOB U €€
OTHOCHUTENILHOTO XapakTepay. Ne2 «/3yueHue KkpuTepueB Buay».
Makpo3Bosouust

Mertoapl wu3ydenus sBoitonuu. Ilepexomubie ¢GOpMbBI W (QHUIOTCHETUYECKUE PSAIBI.
CpaBaenue ¢uopsl U GpayHbl MaTEpPUKOB, U3yU4eHUE OCTPOBHOH (opsl u (ayHsl. 'omonorus u
aHAJIOTHS, PyAMMEHTHl U aTaBU3Mbl. 3aKOH 3apOJIBIIIEBOTO CXOJICTBA, OMOTCHETHYECKUH 3aKOH.
W3yueHne aMHHOKUCIOTHOH TMOCIENOBATEIbHOCTH ONKOB, OHMOXMMHYECKAas TOMOJIOTHSL.
MopenupoBanne »Bosronuu. Hampasienns u  nmyru  sBosroruu.  I[lytm pmoctmkeHus
Oouosnoruueckoro mporpecca. buonoruueckuii perpecc u BbiMHpaHHe. COOTHOLIEHHE U
yepeZoBaHUe HampapieHUd sBosounu. dopmbl HampaBieHHOW sBoouuu. OOlue mpaBuia
IBOJIIOIUH.
JdemMoHcTpanumM:  Taliul, CXeM, PpHUCYHKOB, ClaiaoB, Ouoreorpadpuyeckux  Kapr,
WUTIOCTPUPYIOIIMX METOAbl M3YyYEHMs] SBOJIOIMM; KOJUIEKIMH, TepOapueB, HCKOMAeMBbIX
OCTAaTKOB OPraHU3MOB, IOPTPETOB YUEHBIX.
JladopaTopHas pa6ora Ne3 «ApoMopd0o3bl 1 HAMOATANTAIINN Y PACTCHUH U KUBOTHBIX).
Bo3HuKHOBeHHE M pa3BUTHE :KM3HH HA 3emJie

['mnoTte3sl 1 TEOpUM BO3HUKHOBEHUS KU3HHM HA 3emiie. OCHOBHBIE 3Talbl HEOPTraHUYECKON
sBomonnu. [lnmaHerapnast oBosronms. XUMHYECKas JBOJIONUSA. AOHWOTEHHBIH  CHHTE3
oprannyeckux BemectB. OnbiT C.Musnepa u I'.JOpu. O6pa3oBanre moIuMepoB U3 MOHOMEPOB.
KoanepBarubie karum u mMukpocdepsl. [IporeHonasl. Pubosumsl. dopmupoBanne MeMOpaH u
BO3HUKHOBEHUE NMpoOHoHTOB. Hauano opranuueckoit spomonuu. [losBieHue nepBbX KIETOK.
IIpokaproTsl ¥ 3YKapHOThl. [ UMOTE3bl BO3HMKHOBEHUS 3YKapHOT. BO3ZHMKHOBEHHE OCHOBHBIX
LAapCTB JyKapuoT. POpMUPOBaHNE HEKJIETOYHBIX OPraHM3MOB M HX DBOJIOLHMOHHOE 3HAYCHHE.
OCHOBHBIE 3Talbl 3BOJIIOLUYU PACTUTENBLHOIO Mupa. OCHOBHbIE apOMOP(O3bl U UAMOAIANTALNH.
Kuznb B Bojie. [lepBbie pactenus — Bogopociu. Beixoa Ha cymry. [lepBbie ciopoBbie pacTEHUS.
OcBoeHHE U 3aBOEBaHME CYyIIM MANOPOTHUKOOOPA3HBIMU. YCIIO)KHEHHE pPa3MHOKEHHS.
Cemennble pacteHHs. OCHOBHBIE YEPTHI 3BOJIOLMHM PACTUTEIBLHOrO Mupa. OCHOBHBIE 3Tallbl
3BOJIFOLIUH KUBOTHOrO Mupa. OcHOBHbIE apoMOp(o3bl U HauoananTanuy. IlepBeie )KUBOTHBIE —
npocteimue. Crnenuanuzanus 1 nonuMepusanus opranemt. Juddepenuuanus knetok. Ilepsoie
MHOTOKJICTOYHBIE JKMBOTHBIE. JIBYyCIIOMHBIE JKMBOTHBIE — KHUIICYHONOJOCTHBIE. IlepBble
TPEXCIIOMHBIE JKUBOTHBIE — IUIOCKHME 4YepBU. BBIXOA M 3aBOEBAaHME JKUBOTHBIMHU CYILH.
Unenuctonorue. llepBeie XxopmoBblie XUBOTHBIC. Ku3Hb B Boje. PwiObl. BTopoii BbIXOn
KUBOTHBIX Ha Cylly. 3€MHOBOJHbIC. 3aBOCBAHME IIO3BOHOYHBIMU JKMBOTHBIMU CYIIH.
IIpecmbikaromuecs. IItuupl, Mnekonuraroniue. OCHOBHBIE YEPTHI 3BOJIIOLUH KUBOTHOIO MHpA.
Hcropus 3emnu u MeToapl €€ u3ydeHus. Vckonaemble OpraHndeckue ocTaTku. I'eoxpoHosorus
u €€ Meronbl. I'eoxpoHosornueckas 1kana. Pa3Butue »HU3HM Ha 3eMile 10 3paM U NEPHOAAM.
XapakTepucTHKa KJIMMaTa M Teosornyeckux mnpoueccoB. IlosBienue, pacuser u rudeinb
XapakTepHbIX oOpranu3moB. CoBpeMeHHass cucTeMa OpraHuueckoro wmupa. OcCHOBHbIE
cHUCTeMaTH4YeCKHe TpyHnbl opraHu3mMoB. OOmias XapaKTepHCTMKa LApCTB W HAALAPCTB.
CoBpeMEHHOE COCTOSIHUE N3YYEHNUS BUIOB.
JleMoHcTpanuu: TaOIUI, CXEM, PUCYHKOB, CIAlI0B, WIIIOCTPUPYIOIIUX OCHOBHBIE 3TaIlbl
Pa3BUTHS OPraHUYECKOTo MHpa Ha 3eMile; HCKOMaeMbIX OCTaTKOB PACTEHUN U KUBOTHBIX, GOPM
OKaMEHEJOCTel; repbapueB pacTeHUM, KOIEKIUI )KUBOTHBIX, BJIAXKHBIX MIPETapaToOB OCHOBHBIX
CUCTEMATUYECKUX I'PYII OPTaHU3MOB.
YenoBek - OMoconnaJbHasi cCHCTEMA

AnTpomosioruss — Hayka O d4ejoBeke. Pasgenel, 3amaun, Meroabl. CTaHOBIEHHE
IIPEJICTAaBICHUM O IPOMCXOXKJIEHUU YenoBeka. Penurnosnelie Bo33peHus. Hayunble Teopumn.
CxoncTBa M OTJIMUMS YENOBEKA M KMBOTHBIX. CHCTEMAaTHYECKOE TOJIOKEHHE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA YEJNOBEKA C JKMBOTHBIMU. JIBWXKYIME CHJIBI aHTPOIIOTEHE3aA.
HacnencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM 0TOOp. ['pynmoBoe cOTpYIHMYECTBO U



obmenue. OpyauiiHas AeATeIbHOCTh M MOCTOSHHBIC XIIUIIa. COOTHOMIEHNE OMOIOTHYECKIX H
couuanbHbeIX (akTopoB. OCHOBHBIE CTaIUM aHTpoNOreHe3a. HaxoJku HMCKOMAeMbIX OCTaTKOB,
BpeMsl CYILIECTBOBAHHUSA, POCT, 00bEM Mo3ra, 00pa3 KH3HH, OpyIUs. DBOIIOLHUS COBPEMEHHOTO
4yenoBeka. EcTecTBeHHBI OTOOp B MOMyNANUsIX. buojorMdeckas SBONIONUS WHIUBUIOB.
MyrannoHHBIH Tiporiecc ¥ nomuMopdusM. IomynsroHHbIe BOTHBI U APEi( TeHOB, MUTPAIUs U
«3(hdeKT OCHOBATENS» B MOIMYJIIIUIX COBPEMEHHOTO YenoBeka. YenoBeueckue pacel. [lonsTre 0
pace. Bpems u MecTo BO3HHMKHOBEHHs pac. [MIoTe3pl MOJUIEHTPU3MA U MOHOLEHTpPU3MA.
[IpyuumHel 1 MexaHU3MBbI pacoreHe3a. EnuHcTBO dyenmoBeueckux pac. Kputuka coruaibHOTO
JapBUHM3Ma U pacu3ma. IIpucrnocoOneHHOCTh 4YenoBeKa K pa3HbIM YCIOBHUSIM  CpEbl.
AnantuBHble THUIBI JitOJed. YenoBeK Kak 4acTh MPUPOJbl U OOIIecTBAa. YPOBHU OpraHU3aluU
yenoBeka. CTpYKTypbl YPOBHEH, IPOUCXOSIINE IPOLECCH U UX B3AUMOCBS3b.
JemMoHcTpanum: TabiauIl, CXeM, PUCYHKOB, CIIaii[IOB, OKAa3bIBAIOIIMX BHEIIHUN OONMK U 00pa3
KU3HU MPEJIKOB YEJIOBEKA, CTPYKTYPHO-(YHKIIMOHAIBHYIO OpPraHU3alMI0 CUCTEM OpPraHoB Tela
YeJI0BEKa; MYJIsKEH OKaMEHENOCTel, MPeMETOB MaTepUaIbHON KyJIbTYphl NMPEAKOB YEJIOBEKA;
MIPUMEPOB 37J0pOBOr0 00pa3a KU3HU.
JladopaTopHas pa6ora Ned «3ydyeHne 3K0JIOrHYECKUX alanTalliid YeT0BEKay.

JKOJIOTHS — HAYKA 0 HA/IOPTaHM3MEHHBIX CHCTeMAax
3apoxkaeHue u pasButhe dkosioruu B Tpynax A.I'ym6ompara, K.®.Pynse, H.A.Cesepiiosa,
O.I'exkens, ®.Knemenrca, B.lllendopna, A.Tencnu, B.H.Cykauéra, U.DOnrona. Paznmensr u
3a/1a4uM SKOJIO0ruu. CBS3b SKOJIOTHH C JPYTUMHU HayKaMHu. MeTOIbI.
JleMoHCTpanum: CXeM, PHCYHKOB, CIaiJIOB, TIOKa3bIBAIOIIUX pPAa3JUYHBIE METOJIbI
9KOJIOTMYECKUX HCCIIeI0BaHUMN, TPUOOPOB, MOPTPETOB YUEHBIX.

Opranusmsbl U cpeaa o0UTaHUSA
Cpensl obutanusi opranu3MoB. Mx ocobenHoctu. IlpucnocoOiieHns opraHu3MOB K >KH3HU B
pas3HbIX cpefax oOuTaHUs. OKoJoTWYecKue (AaKTOpbl U 3aKOHOMEPHOCTH HX JEHCTBUA.
B3aunmopeiictBue skosmornueckux (pakTopoB. buosormueckuii onTUMyM M OTpaHUYHBAIONIUN
¢daktop. IlpaBmno wmuaumMyma FO.JImOuxa. DKOJIOTHMYECKHE  CIEKTPHl  OPraHU3MOB.
OBpHOUOHBHBIE M CTCHOOMOHTHBIE OpraHu3Mbl. Kiaccudukamus 3KoJIOTHYECKHX (HaKTOPOB.
AbGuotndeckue ¢akrtopsl. CBET M €ro JeHCTBHE Ha OPraHU3MbBL. DKOJOTHYECKHUE TPYIIIHI
pacTeHUN M KUBOTHBIX 0 OTHOLICHHWIO K cBeTy. CurHanpHas poJib cBera. dDoTonepuoansm.
Temneparypa u e€ neiictBue Ha opranu3Mbl. [lolKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBI.
TemnepatypHble MPUCHIOCOOIEHUSI OPraHU3MOB. BiaxxHOCTh M €€ JeiCTBUE HA OPTraHU3MBI.
[IpucnocobaeHuss OpraHu3MoB K MOJAEpPKAHUIO BOJHOTO OanaHca. ['a30BbIif 1 MOHHBINA COCTaB
cpensl. [Tousa u penbed. Iloronusie u knMarudeckue Gaxtopsl. [IpucnocobneHust opraHu3mMoB
K JeiictButo abuoTtuueckux (QaxktopoB. buonormueckue putrmbl. [IpucnocobieHHOCTH
OpraHU3MOB K CE30HHBIM M3MEHEHMSIM YCIOBUIl cpeabl. JKu3HeHHbIE (OPMBI OPraHU3MOB.
OcobenHoctu cTpoeHuss U oOpasza »xu3HH. buotnueckue Qaxktopel. Bumasl OuoTHueckux
B3anMO/ICHCTBUI. 3HaUeHnEe OMOTUYECKUX B3aUMOJCHCTBUI ISl CYLIECTBOBAHUSI OPTaHU3MOB B
cpene oOMTaHUs U B COOOIIECTBAX.
JeMoHcTpanum: Tablull, CXeM, PUCYHKOB, CIaiiI0B, MOKA3bIBAIOLINX JIEHCTBUE SKOJOTHYECKUX
(hakTOPOB Ha OPraHU3Mbl, OMOTHYECKHE B3aMMOOTHOIICHHSI MEXKIY OPraHU3MaMH.
Jla6opaTopubie padorbl Ne5 «CpaBHEeHNE aHATOMUYECKIX OCOOCHHOCTEH pacTEHUI U3 pa3HbIX
MecT obutanus», Ne6 «Metoabl u3MmepeHus saaduueckux (akTopoB cpedbl obutanus», NeT
«Ornucanue >KU3HEHHBIX (POPM Y paCTCHHH U JKUBOTHBIX).

JKOJIOrHYeCKas XapaAKTePUCTUKA BUIA U NMOMYJIALHNHA
DKoJioruyeckass HuIa BuJaa. MHOromepHas MoJenb 3Kojorudyeckoil Humu J[x.XaTunMHCOHA.
Pa3Mmeprl sKkonOrMyeckod HUIIM M €€ CMEHA. DKOJOTMYEeCKas XapaKTepUCTHKA MOMYJISLUU.
[Monymsitust kak O6uonorudeckas cucrema. OCHOBHBIC MMOKA3aTeNd MOMYISALIUU. DKOJIOTHYECKas
CTPYKTypa nonyssauuu. JIluHamuka nomynsiuu v e€ perynsius. Tunsl TUHAMUKA TOIMYJISINH.
Kpussie BbikuBaHus. Perynsuus yuciaeHHOCTH Monmyiasuuud. @akTopbl CMEPTHOCTU U EMKOCTh
Cpelpbl.



JleMOHCTpAIMK: CXEM, PUCYHKOB, IpahukoB, MILTIOCTPUPYIOMIMX MPOIECCHI, MPOUCXOISIINE B
MOMYJSUAX; TepbapueB M KOJUIEKUMH PACTEHUH M KUBOTHBIX, NMPUHAIISKAIMUX K pasHBIM
HKOJIOTUYECKUM pacaM OJHOTO BHJA.
Jlaboparopubie paboThl Ne8 «l3yueHHE IKOJIOTHYECKON HUIIM Yy Pa3HBIX BHUJOB PACTEHUH U
KUBOTHBIX», Ne9 «Poct mnomymsuuu MydyHOTO Xpyllaka I[pu pPa3sHOH €€ IJIOTHOCTH U
OTPaHUYEHHOCTH PECYPCOB CPEIBI».

Coo011ecTBa ¥ 3K0JI0THYeCKHE CHCTEMbI
Coo0mecTBa OpraHu3MOB: CTPYKTYpPbhI M CBsi3U. bruoreoneno3. Ero cTpyKTypbl, CBSI3U MEXIy
opranuzMamu. DKocucTeMbl. CTPYKTYpHBIE KOMIIOHEHTBI KOCHCTEMBl. KpyroBopoT BemecTs u
notoku sHeprun. Tpoduyeckue ypoBHu. Tpoduueckue nenu u cetd. OCHOBHBIE TOKa3aTEINH.
DkoJiornueckue nupamuasl. CBOKWCTBa OMOTEOIICHO30B U JUHAMUKa cooOmiecTB. Luknuaeckue
m3menenns. Cykneccuu. IlpupoaHbie SKOCHCTEMBI. DKOCHCTEMBI 03epa. CMEIIaHHOTO JieBa.
CTpyKTypHBIE KOMIOHEHTHI M Tpoduyeckas CeTb MPUPOAHBIX SKOCHCTEM. AHTPOIOTEHHBIE
9KOCHUCTEMBI. ATPOIKOCHCTEMBI. OTnuunst  arpodKOCUCTEM  OT  OHOTEOIEHO30B.
YpOoskocucreMbl. MIX ocHOBHbIE KOMIOHEHTHI. ['opojckas ¢uopa u ¢ayHa. buonoruueckoe u
XO3ACTBEHHOE 3HAYEHHE AarpodKOCHCTEM MW ypOoskocucreM. bruopasHooOpazne — OcCHOBa
YCTOMYMBOCTH COOOIIECTB.
JemMoHcTpanum: Tabiul, CXeM, PUCYHKOB, CIaioB, ¢oTorpaduil, MoKa3bIBAIOUIUX BIHMSHHUE
aOMOTHYECKNX W OMOTHYECKHX (DAaKTOPOB HA OPraHW3MBI, CTPYKTYPY W CBSI3U B IKOCHCTEMAX,
CTI0cO00B YKOJIOTUIECKOTO MOHUTOPUHTA.
JladopaTopHasi padora Nel0 «MonenupoBaHue CTPYKTyp M IPOLIECCOB, IMPOUCXOMSIINX B
HKOCUCTEMAX.

Buocdepa — riaodanpHas 3kocucreMa
buocdepa — xxuBast o6ostouka 3emuu. PazBurue npenacrasienuit o ouocdepe B Tpyaax 3.3rocca,
B.1.Bepnaackoro. O6nactu Omochepsr m e€ cocrtaB. XXuBoe BemecTBo OMochepsl U €ro
¢dbyHKIMA. 3aKOHOMEPHOCTH CymiecTBoBaHUsA Ouocdepsl. OcobeHHOCTH Onochepsl Kak
r1106anbHOM 3KocucTeMbl. KpyroBopoThl BElIeCTB U OMOTr€OXMMHYECKHUE HUKIbI. PUTMHUYHOCTD
sBiIeHUNH B Ouocdepe. 3oHaTBHOCTH OWochepbl. OcHOBHbIE OWoMbl cymu. Kimmar,
PacCTUTENBHBIN U )KUBOTHBIM MUP OCHOBHBIX OMOMOB CYIIH.
JemMoHcTpanum: TaOnMI, CXEeM, PpHUCYHKOB, ClaiioB, Qororpaduii, MNOKa3bIBAIOLINX
CTPYKTYpHBIE KOMIIOHEHTbI Ouochepsl, OMOreOXUMHUUYECKUE MPOLECCHl KPYrOBOPOTA BEIIECTB U
IpeBpalleHue 3Hepruu B 6nochepe, pazHooOpazre OCHOBHBIX OMOMOB 3eMJIH.

YeJi0BeK U OKpYKaIOLIasi cpeaa
UYenoseuectBo B Ouochepe 3emuu. buochepnas ponps denoeka. Autponoounocdepa. Ilepexon
ouocdepsl 1 Hoochepy. BosaelicTBue yenoBeka Ha ouocdepy. 3arps3HeHUE BO3AYITHON CPEIbI.
Oxpana Bo3ayxa. 3arpsisHeHUE BOJHOU cpenpl. OXpaHa BOIHBIX pecypcoB. PaspyiieHue mouBsl
1 u3MeHeHune Kiumara. OXpaHa MOYBEHHBIX PECYPCOB M BO3ayXa. AHTPOTIOTEHHOE BO3/ICHCTBUE
Ha PACTUTENbHBIM M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U XKUBOTHOTO Mupa. [Ipolnembl
oxpanbl mpupoabl. Kpacubie kuuru. OOIIT. Boranmdeckue caapl ¥ 300J0THUYECKHUE TMAPKU.
PanmonaneHoe MPHPOAOTIONB30BAHUE W YCTOWYHMBOE pa3BuTHE. lcTolieHne mnpupogHBIX
pecypcoB. KoHmenuuss ycTOMYMBOTO pa3BUTHA. «[loBectka nmua ©Ha XXI Bek».
CocymecTBoBaHue 4enoBeka W mnpupoabl. 3akoHbl b.Kommonepa. I'moGamuctuxa. Mogenu
yIPaBISEMOTO MHpA.
JleMOHCTpaluu: cl1ai 0B, GUIBMOB, HIUTIOCTPUPYIOIIUX BO3JIEHCTBHE YenoBeka Ha Ouocdepy,
MEPONPUATHI 10 PpalOHAIBHOMY IPHPOJIONOJIB30BaHUIO, OXpaHe BOJ, BO3/yXa, IOYBBHI,
PaCTUTENHHOTO M KUBOTHOTO MHUpa, poTorpaduii oXpaHseMbIX pacTeHUI U KUBOTHBIX KpacHoi
KHUTHU PO, noprpeToB y4€HBIX.

3aki0ueHue
3HayeHne OMOJOIMYECKMX 3HAHUM A denoBedecTBa. IlepcrieKTHBBI pa3BUTHS COBPEMEHHOM
ouosoruu.



TemaTn4eckoe INIAHUPOBAHHE
HpaKTI/I‘-IGCKaSI pcajim3anus BOCIIUTATCIIBHOI'O MOTCHIHMAIA YPOKa OIMMPECACIIACTCA B paMKax

moayinst «llkonpHBIH ypok». PaboTa Ha ypokax OpraHm3oBaHa B COOTBETCTBHUH C BUIAMU
(mpobeMHO-1IEeHHOCTHOE OOIleHHe, MO3HAaBaTeNlbHAsA, NIPOCKTHAs) U (popMaMu JESITENBHOCTH
(Jlekuuu, npakTudeckue paboThl, MPE3EHTAIUH, YIEOHbIE IPOEKThI, TECTUPOBAHUE, IOHATHITHbIE
JUKTaHTBl, pEIIEHUE I[I03HABATEJIbHBIX 3a/laHui; BBINIOJIHEHUE 3aJaHUl Ha BBISIBICHUE
XapaKTEepHBIX MPU3HAKOB, HA ITOMCK CXO/CTBA U Pa3INyus, Ha BBIOOp KPUTEPUEB ISl CPAaBHEHUS,
pelieHre npoOIeMHbBIX BOIIPOCOB, YCTHBIE BBICTYIUIEHUS HA YPOKax, 0 JIOMAalllHEMY 3a/1aHHUIO, C
COOOIICHNEM Ha 3alaHHYIO0 TEMY, MPE3EHTAlNs Ha 3aJaHHYI0 TeMY, BBITIOJTHEHUE MPOEKTHOTO
3aJJaHus, HUCCIENOBAaHME Ha MOATBEPKICHHE WM OINPOBEPKEHHE TIHMIIOTE3bl, COCTABICHHE
obOoOmarome TabauIpl, CXeMbl, KjlacTepa Ha 3aJaHHYI0 TEMY, COCTaBJIEHHE IIPOCTOrO,
CJI0’KHOTO, TE€3UCHOTO, IUTATHOTO IJIAHOB).

Peanu3zanus BocnuTaTebHOTO NOTEHIIMANA YPOKa IPEIoaraeT clieayomee:

J YCTAaHOBJIEHHE JIOBEPUTEIbHBIX OTHOIIEHHM MEXJy YUUTEIeM U €ro YYeHHUKaMH,
CHOCOOCTBYIOUIUX MO3UTHBHOMY BOCIHPHUATHIO YYalIUMHUCS TpeOOBAHWN M MPOCHO yUUTEN,
MPUBJICYEHUIO WX BHUMaHUS K OOCyXJaeMOM Ha ypoke HH(OpMalMM, aKTHUBH3ALUUU HUX
MMO3HABATEIHLHOM JICSITEIbHOCTH,
J MOoOYKJIEeHNE IIKOJBbHUKOB COOIOAATh HAa YpOKE OOIIENPHHSATHIE HOPMBI MOBEACHUS,
MpaBuiia OOIIEHUS CO CTapUIMMH (YYUTEISIMU) U CBEPCTHUKAMH (ILKOJIbHUKAMH), MPUHIUIIBI
y4eOHOM TUCIUIIMHBI U CAMOOPraHUu3alluu;
. [IPUBJICYEHUE BHUMAHUS IIKOJIBHUKOB K LIEHHOCTHOMY ACMEKTY M3y4aeMbIX HA ypOKax
SIBJICHUH, OpraHu3aus UxX pabOThI C MOTy4aeMOi Ha YpOKe COIMaIbHO 3HAUMMOU HH(pOpMaIue
— WHUIMUPOBaHUE €€ OOCYXK/IEHHUs, BHICKA3bIBAHUS YUYaAIIMHCS CBOETO MHEHHMs MO €€ MOBOIY,
BBIPAOOTKHU CBOETO K HEW OTHOIIECHHUS;
. HCIO0JIb30BAHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEN COJIep:KaHus y4eOHOro IpeIMeTa yepes
JNEMOHCTPALIMIO JIETAM I[PUMEPOB OTBETCTBEHHOI'O, T'PAXXJAHCKOTO IOBEACHUS, IMPOSIBICHUS
YeJI0BEKOII00Us U J00pOCepACYHOCTH, Yyepe3 NoA00P COOTBETCTBYIOUIUX TEKCTOB JJISl YTCHHUS,
3a/1a4 JUIsl pelIeHus, TPOOIEMHBIX CUTYaINi 1151 00CYKISHUS B Ki1acce;
. MPUMEHEHHE HAa YPOKE MHTEPAKTUBHBIX (POpPM pabOThl ydalllUXCs: MHTEIUIEKTYaIbHBIX
UTp, CTUMYJIMPYIOLIMX MO3HABATEIbHYI0 MOTUBALIMIO IIKOJIbHUKOB; TUIAKTUYECKOIO TeaTpa, I1e
MOJIyYeHHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TEATPAIbHBIX IOCTAHOBKAX; IUCKYCCHH,
KOTOpBIE JIAIOT yYalllUMCSI BO3MOKHOCTb IPHOOPECTH OTBIT BEACHUS KOHCTPYKTUBHOTO JAMAJIOra;
rpynmnoBoil paboThl WM pabOThl B Mapax, KOTOphle y4yaT IIKOJbHUKOB KOMaHAHOW paboTe u
B3aUMOJICICTBUIO C IPYTrUMU JEThMU;
. BKJIIOYEHHE B YPOK HMIPOBBIX IPOLEIYP, KOTOPbIE NOMOTAIT MOIAEPKATh MOTHUBALIUIO
JeTell K TMOJYyYEHUIO 3HAHUW, HaJaXKMBAHUIO MO3UTHUBHBIX MEKJIWYHOCTHBIX OTHOUICHUH B
KJ1acce, MOMOTal0T YCTAaHOBJICHUIO T0OpOXKenaTeabHoi aTMochepsl BO BpeMsl YpoKa;
o opranuzanus ImedcTBa MOTHUBUPOBAHHBIX M JPYAUPOBAHHBIX yYallUXCs HaA HX
HEYCIIEBAIOIUMU OJHOKJIACCHUKAMM, MAIOIIEr0 UIIKOJBHHUKAM COLMAIBHO 3HAYUMBIM OIBIT
COTPYJHHMYECTBA U B3aUMHOM TIOMOILN;
o VMHULMUPOBAHUE U MOAJIEP/KKA NCCIIEI0BATENBCKON NEATENbHOCTH IKOJIBHUKOB B paMKax
peain3alMM MMH WHAMBHUAYAJIBHBIX M TPYIIIOBBIX HCCIENOBATEIbCKUX IIPOEKTOB, YTO JACT
IIKOJIBHUKaM BO3MOXHOCTh HMPHUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEILICHUS TEOPETHUYECKOU
po0OsieMbl, HABBIK I'€HEPUPOBAHUS U O(OPMIIEHHSI COOCTBEHHBIX UJEH, HABBIK YBAXKUTEIHLHOI'O
OTHOLIEHHUSI K YYXHM HIesM, o(OpMIIEHHBIM B paboTax Apyrux HcciepoBaTeNneld, HaBBIK
MyOJIMYHOTO BBICTYIUJICHUS MEepe]] ayJUTOPUEH, apryMEHTUPOBAHUS M OTCTaWBAHUS CBOEH TOUKHU
3peHusl.



10 KJIACC

Ne Ha3Banus TemMbl KouunyecTBo KosmnuyecrBo | Moay.asb
yacoB NPAKTHYCCKHUX | BocnmUTATEIHLHON
padot NPOrpaMmbI
« I xoJbHBII
YPOK»
npodwib | 6aza | nmpodwib | 6aza
1. Benenue 1 1 0 0 Jlenp 3HaHMH
2.| Buonoruueckue CHCTEMBI, 3 2 0 0
MIPOIIECCHI U UX U3YUCHUE
3.| HuTosorus - HayKa O KJIEeTKe 3 3 1 1 Mesx1tyHapoAHbII
JICHb TIIKOJIBHBIX
OnOIMOTEK
4.| Xumudeckasi OpraHu3anys KJIeTKu 8 5) 2 1
5.| Ctpoenue u QyHKIUU KIETKU 7 5) 2 2
6.| OOMeH BelecTB ¥ MpeBpaIIcHue 11 9 0 0 eHn
SHEPruu Konctutyiuun
7.| )Ku3HEHHBIN UK KICTKA 5 3 0 0
8.| Crpoenue u (GyHKIIMHA OPTaHU3MOB 16 13 1 1 Jenb poccuiickoit
HAyKH
9.| Pa3mMHOXeHHE U pa3BUTHE 8 5 0 0
OpraHu3MOB
10 I'eneruka - Hayka O 2 1 0 0 MexayHapoaHbIi
HACJIEICTBEHHOCTU U JIEHb POJHOTO
W3MEHUYUBOCTH A3bIKA
11 3akoHOMEpPHOCTH 12 8 0 0
HACJIEICTBEHHOCTHU
12| 3aK0OHOMEPHOCTH U3MEHUYHUBOCTH 7 5 1 1 Jenn
KOCMOHABTHKHU
13 I'eneTnka 4emoBeka 5 3 1 0
14 Cenexuusi opraHU3MOB 6 3 1 1 Jlens IToGenpl
15 buoTtexHomorHs 8 4 0 0
Hroro 102 70 9 6
TemaTHyeckoe IAHUPOBAHUE
11 KJIACC
Ne Ha3BaHust TeMbl KoanuecTBoO KoanuecTBoO Mopayab
4yacoB NMPaKTHYECKUX | BOCHHUTATEJIbH
pador 0i1 MporpamMmalI
« I xoJIbHBII




YPOK»

npopwib | Gaza | mpodun | 0Oaza
b
Hcropust 3BOJIIOITMOHHOTO YUCHHS 7 3 0 0 Henb 3nanuit
2.| MUKpPO3BOITFOTIHS 10 8 2 1 MexayHnapoan
BII NE€Hb
IITKOJIBHBIX
OnOIMOTEK
3.| MakposBotrorus 7 5 1 1
4.| Bo3HUKHOBEHHE UM  pa3BUTHUE 14 11 2 1 [enp
YKU3HU Ha 3emiie Koncturynun
5.| Yenosek - OunocoranpHas 19 12 1 1 enb
cucremMa poccuiickon
HAyKH
6.| DKoyorus — HayKa o 2 1 0 0
HAJOPTaHU3MEHHBIX CHCTEMaX
7.| OpranusMmsl U cpea OOUTaHUS 14 11 3 2 MexayHapoan
BI JIEHB
POJIHOTO SI3bIKA
8.| Dkxonoruyeckas XxapakTEepPUCTHKA 5 2 2 1
BH/JIA ¥ IOMYJISILIUH
9.| CoobOmecTBa H  3KOJOTHYSCKHUE 10 5 1 1 JleHn
CUCTEMBbI KOCMOHaBTHKHU
10 bwuocdepa — rio0anpHas 3 2 0 0
IKOCUCTEMA
11] YenmoBek u OKpyKaroIias cpenua 10 7 0 0 Jenn [ToGenpl
12 3axmoueHue 1 1 0 0
Hroro: 102 68 12 8
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