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YUEBHAS TPOI'PAMMA 11O YYEBHOMY NNPEJIMETY
«BbHOJIOI' U5
JIJISL X—XI KJIACCOB YUPEXJIEHUHA OBPA3OBAHMUSI,
PEAJIN3YIOUX OBPA3OBATEJ/IBHBIE ITPOI'PAMMBbI
OBLIET'O CPEJHEI'O OBPA3OBAHUSA
C PYCCKUM SA3bIKOM OBYUYEHUSA U BOCIIUTAHUSA
(0a30BBIi YPOBEHB)

I'/TABA 1
OBIIUE ITOJOKEHUA

1. Hacrosimas ydeOHas mporpamMma 1O Yy4eOHOMY MPEIMETY
«buonorusi»  (masiee -—yueOHass mporpamMma) MpeJHa3HAYCHA IS
OCYUIECTBJIEHUS U3yYEHHs] Ha 0OA30BOM ypOBHE 3TOr0 y4e€OHOTO IMpeaMeTa B
X—XI knaccax yupexaeHuii oOpa3oBaHus, peaIu3yONMX oO0pa3oBaTelbHbIC
porpaMMBbI OOIIEro CpeaHero o0pa3oBaHusl.

2. Hacrosimas yaeOnast mporpamMma paccurntana Ha 138 gacos:

B X knacce 70 yacoB (2 yaca B HEZEJ0), U3 HUX 2 Yaca NpeayCMOTPEHO Ha
KOHTPOJIbHBIEC PAOOTHI;
B XI knacce 68 yacoB (2 yaca B HEJIENI0), U3 HUX 2 Yaca MPeayCMOTPEHO Ha
KOHTPOJIbHBIE PA0OTHI.

3. Henp uzyuenusa yuedbHoro npeamera «buonorus» — popMupoBanue
y YYalluxcs COBPEMEHHOI'0 HAyYHOTO MHUPOBO33PEHUS, HEOOXOIUMOTO IS
MOHUMAaHUSA SIBJICHUW U MPOIECCOB, MPOUCXO AKX B MPUPOJIC, B PABTUIHBIX
00JacTsAX HAPOIHOTO XO3SHCTBA, IS MPOJOJKEHUS 00pa3oBaHus, Oy IyIIei
npoPECCHOHANBHOM  JEATEIBbHOCTH; Pa3BUTUEC yMEHHH  ONPEACIATH,
XapaKTepU30BaTh, CPABHUBATH U 0000IIATh M3ydaeMble OOBEKTHI U SIBICHHUS;
CO3JaHUE€  YyCIOBMM 17  BO3MOXXHOCTH  OCO3HAaHHOrO  BbIOOpa
WHIUBUyAIbHON  OOpa3oBaTeIbHOM  TPACKTOPHUH,  CIOCOOCTBYIOIIEH
nocJyenytomeMy npodeccuoHaIbHOMY CaMOONPEIEICHUI0, B COOTBETCTBUH C
WHIUBUyJIbHBIMU UHTEPECAMH yUaIlleTOCH.

4. 3agaun u3ydeHus yueOHoro mpeameta «buomorus:

OBJIQJICHUE CUCTEMOM 3HAHUW O MOJIEKYJSIPHBIX M  CTPYKTYPHO-
(GyHKIIMOHAIBHBIX OCHOBAX JKW3HHW, PA3MHOKEHUU W Pa3BUTUU OPTaHU3MOB
OCHOBHBIX IIapCTB, 00 3KOCHCTEMaxX, OMOPa3HOOOpPA3UH, SBOJIOLMH, YTO



HEOOXOAMMO JUIsl OCO3HAHUS MECTa YeJIOBEeKa B KMBOW MPUPOJIE U LIEHHOCTH
BCET0 JKUBOTO Ha 3eMJIE;

O3HAKOMJICHHE C 3aKOHAaMHM W TMPUHIMIIAMHU CYLIECTBOBAHMS >KHUBOU
PUPOJIbl, COOOIECTB, OPTAHU3MOB;

(dopmupoBaHre Ha 0a3e 3HAHUN O KUBOW MPUPOJE HAYYHOU KAPTHUHBI
MUpa;

(opMHUpPOBAHKE 3KOJIOTMYECKON IPaMOTHOCTH YYaIIUXCsl OCPEACTBOM
U3y4YeHUs] OHOJIOTMUECKUX 3aKOHOMEPHOCTEH, CBSA3EH MEXAY KUBBIMHU
OpraHU3MaMH, UX 3BOJIFOIIUM M [ICHHOCTU OMOpa3HOOOpasus;

pa3BUTHE YMEHHUS  HUCIIOJNb30BaThb  OWOJOTMYECKUE 3HAHUS B
MOBCETHEBHON KU3HU W 1Jis1 (OPMUPOBAHUS HABBIKOB 3JI0POBOro oOpasza
KU3HU;

YCTaHOBJICHHUE FapMOHHUYECKUX OTHOLIEHUI v IIPUPOJIOH,
dbopMHUpOBaHHE HOPM M MPABUI SKOJIOTMYECKON ITHUKHU, OTBETCTBEHHOIO
OTHOLUEHUS K O0BEKTaM KUBOU MPUPOJIBI;

(opMUpOBaHHE TOHUMAHUS LEHHOCTH MPUPOJABI U OKpY’Karolen
Cpelbl KaKk UCTOYHUKA TyXOBHOTO Pa3BUTHS, UH(POPMALIUHU U 310POBbS;

CTAHOBJIEHME JIMYHOCTH Y4YAIIErocsi KaK TapMOHHUYHO PAa3BUTOIO
4eJI0BEKa, OCO3HAIOIIETO CBOE MECTO B MIPUPOE U OOILIECTBE.

5. Hcnons3yemble (QOpMbBI KW METOJAbl OOYy4YEHUS [OJKHBI OBITh
HaIlpaBJ€Hbl Ha YCBOECHHE YYAaIIMMHUCS 3HAHUEBOTO M JIE€ATEIbHOCTHOTO
KOMIIOHEHTOB,  Pa3BUTHE  JIMYHOCTH  y4Yallerocs U  peaju3aluio
BOCIHUTATEIbHOTO MOTEHIIMaNa OUOJIOTHUH.

Opranmzaiys yu4eOHBIX 3aHATHI M0 ydeOHOMYy mpeamery "buomorus"
nperycMaTpruBaeT (ppOHTAIbHYI0, UHIAWBUAYAIbHYIO M TPYHIOBYIO (OPMBI
pabotel. dopmbl UM BHUABI y4eOHOW JAESITETBHOCTH OCHOBBIBAIOTCS Ha
COUETAHUM PpA3JIMYHBIX METOJIOB O0O0y4YeHHUs (CIOBECHBIX, HAIJSAHBIX,
NPaKTUYECKUX, TPOOIEMHO-TIOUCKOBBIX U JIPYTUX METOJ10B). Bribop ¢opm u
METOJ0OB  OOy4YeHMsI W  BOCIHHUTAHMS  OCYLIECTBISICTCA  YUYUTEIEM
CaMOCTOSITEJIbHO Ha OCHOBE LIEJIEH M 3a7ad U3y4YE€HUs KOHKPETHOW TEMBI,
OTpENEJICHHBIX B HACTOSIIEH y4eOHOM mporpamMme TpeOOBaHUN K
pe3ynbTaraM yueOHOM JNeATENbHOCTH YYAIIUXCS C YYETOM MX BO3PACTHBIX U
UHAUBUAYATIbHBIX OCOOCHHOCTEH.

B xone y4eOHbIX 3aHATUH PEKOMEHIYyeTCsl co3[aBaTh CHUTyalldd, B
KOTOpbIX Ywariuecsi OyAyT HE TOJbKO YCBaWBaTh 3HAHUS, HO U NMPUMEHSTh
UX MPU pa3pelIeHUN Pa3IuUYHbIX KU3HEHHBIX TPOOJIEM.

Ocoboe BHHMMaHWE cleIyeT OoOpaTUTh Ha HCIOJb30BaHUE B
o0pa3oBaTebHOM MPOLIECCEe TAaKWX BHUJAOB JACSATEIBHOCTH, Kak padoTa c
pasIMYHBIMU ~ WUCTOYHUKaMH  uH(popMmanuu  (y4eOHBIMH  TIOCOOUSIMH,
TabIMUaMd WM UHCTPYKUUAMH, OHOJOTMYECKHUMH CHPaBOYHUKAMH U
CIIOBAPSMM,  DJIGKTPOHHBIMH  CpPEICTBAMM  OOYYEHUs),  PEIICHUE
OMOJIOTUYECKHUX 3a/1a4, yYacTHE B IUCKYCCUU 10 MPOOIEMHBIM CUTYaAIUSIM.



BaxxnpiM  acmiekToM  00pa3oBaTeIBHOTO  Ipoliecca  SBIISIIOTCSA
OopraHuzanusi M TpoBeAcHUE JabOpaTOPHBIX paldOT, KOTOpPHIE HOCST
oOyyJaromuii XxapakTep U CoCOOCTBYIOT 0oJiee TIIyOOKOMY M OCMBICTIEHHOMY
U3YUYEHUIO  TEOPETUYECKOro  y4yeOHOro Marepuaia, (OPMHUPOBAHUIO
MPAKTUYECKUX YMEHHM, YCTAaHOBJIEHUIO CBSI3€d MEXAY TEOPETUUYECCKUMHU
3HAHUSAMU U TPAKTUYECKOU JIESITEIHbHOCTHIO.

[IpakTnueckue pabOThl MPOBOJSATCS C IMEJNbI0O MPOBEPKH YPOBHSA
YCBOCHUSI YYalIUMHUCA TEOPETUYECKUX 3HAHMM IO OIMpEAesICHHBIM TeMaM
y4COHBIX 3aHATHM.

bonpimuM  moTEeHUIMANOM B Pa3BUTHM OOpa3HBIX MPEACTaBICHUN
ydaluxcs 00JyiajlaeT MCIOJIb30BaHUE BCEX BUJIOB HATJISAHOCTH Ha YpOKax:
Ta0JUIl, PUCYHKOB, AalIUIMKAlUM, CXEM, MOJeNeh, MYJsDKeW, ayauo- u
BUJIEOMAaTEpPHUANOB, repOapus, HaTypaJIbHbIX OOBEKTOB.

6. OsxugaeMble pe3yibTaTbl M3YYEHHUS COJAEpKaHUS Y4yeOHOTO
npeamera «buonorus» mo 3aBepuieHun oOydyeHuss U BocnuTaHus Ha III
CTYTIEHU OOIIETO CpeHero oOpa3oBaHMUs:

6.1. TMYHOCTHBIE:

OCO3HAHME €AUMHCTBA M  UEJIOCTHOCTH  OKPYXAIOIIEro  MHpA,
BO3MO>KHOCTH €T0 MTO3HABAEMOCTH M O0BSICHUMOCTH;

MMOHUMaHUE 3HAYMMOCTH OHMOJIOTUYECKUX 3HAHMM B KOHTEKCTE
COXpaHEHUs JUYHOTO 30POBbSI U 3JI0POBbs OKPYKAIOLIUX JIIO/IEH;

MPOSIBJICHUE 1IEHHOCTHOT'O OTHOIICHUS K MIPUPOJIC U BCEMY KHUBOMY Ha
3emiie;

OTBETCTBEHHOE OTHOILIECHHE K YYEHHUIO, TOTOBHOCTH M CIOCOOHOCTU K
CaMOPa3BUTHIO U CAaMOOOPa30BaHHUIO;

6.2. MeTanpeIMeTHBIE:

YMEHUE CaMOCTOSITEIbHO OMNpEAeNsITh LeNu OOy4eHHs, CTaBUThb U
dbopMynMpoBaTh HOBBIC 3a7a4M B YUYECOHOM AEATEILHOCTH, Pa3BUBATh MOTUBBI
Y UHTEPECHI CBOEW MO3HABATEIIbHOMU JIEATEIILHOCTH;

yMeHHUE paboTaTh ¢ pa3nuyHoN uHOpmaruend (IIPOBOAUTH TOUCK
HeoOXxoauMoi  wHpOpMAIMK,  aHAIU3UPOBaTh M OILICHUBATh €€
JIOCTOBEPHOCTD, BBIJICIATH TJIABHBIE MBICIIH, PEOOPA30BLIBATH HH(POPMAITUIO
U3 OJHOUM (OPMBI B APYTYIO);

YMEHHE BCTyNaTb B JHAJOr, Y4YacTBOBAaTb B  KOJUJIEKTUBHOM
OOCYXKJIEHUHM pEIIeHUs MNPOOJEMHBIX BOIPOCOB, CPAaBHUBATh Pa3JIMYHbBIC
TOYKHU 3PEHUSI, ApTYMEHTHUPOBATh COOCTBEHHYIO TOUYKY 3pEHHUSI, OTCTauBaTh
CBOIO MO3HUIINIO;

6.3. npeaMeTHbIE:

YCBOCHUE CHCTEMBl OHOJIOTMYECKWX 3HAHUW O OMOJOTHYECKUX
o0BeKTax, Tpoleccax, SBICHUAX, 3aKOHOMEPHOCTSAX, 00 OCHOBHBIX
OMOJIOTUYECKUX  TEOpUAX, HKOCHUCTEMHOW OpraHu3aluud  KU3HU, O
B3aMMOCBSI3M JKMBOTO W HEXHUBOTO B Ouocdepe, HACIECICTBEHHOCTH U



U3MEHYMBOCTH OpPraHU3MOB 1Jisi  (OpMUpOBaHUS TMPEACTABICHUNA O
€CTECTBEHHOHAYYHON KapTHUHE MUPA;

NpUOOpPETEHUE OMbITa MPUMEHEHUS HAyYHBIX METOJIOB MO3HAHUS U
HaOJIIOJICHUST 3a JKUMBBIMU OpraHW3MaMH, OHOJOTMYECKUMU SIBICHUSIMU,
COCTOSIHHEM COOCTBEHHOT'O OPTaHU3Ma;

YCBOCHHME TPEJCTABICHUNA O 3HAYCHUM OHOJIOTUYECKUX HAayK B
peuieHUd  TpoOJieM  PalMOHAILHOTO  MPUPOAONOJB30BAHUS,  3aIUTHI
3I0POBbSl JIIOACH B YCIOBUAX OBICTPOTO HM3MEHEHHUS HKOJOTHYECKOTO
Ka4ueCcTBa OKPYXKAOIIEH CPEbI;

YMEHHE MPOTHO3UPOBATh, AHAJIM3UPOBATh W OLIEHWBATh MOCIIEICTBUS
NEeSATEILHOCTH YeIOBEKA C MO3UIIUU IKOJIOTHYECKON O€30MaCHOCTH.

I'JIABA 2
COIAEPKXAHUE YYUEBHOI'O IPEJMETA B X KJIACCE.
OCHOBHBIE TPEBOBAHUS K PE3YJIBTATAM
YUYEBHOM JIESTEJBHOCTHU YYAILIIUXCS
(2 yaca B Hezemto; Bcero 70 yacoB, B TOM yucie 4 yaca — pe3epBHOE BpeMsl)

Tema 1. Beeaenue (1 gac)
Pa3nooOpa3ue >xu3HM Ha 3emiie. YPOBHM OpraHU3aldd >KU3HU:
MOJIEKYJISIPHBIA, KJIETOYHBIM, OPraHU3MEHHBIM, MOIMYJSIUUOHHO-BUIOBOU,
OMOLIECHOTUYECKH, SKOCUCTEMHBIN, OMOChHEpHBIl.

Tema 2. Opranusm u cpena (13 yacos)

Opranusm — OCHOBHasi enuMHMLA Xu3HU. OOLIMEe CBOWCTBA MKUBBIX
OpPTraHU3MOB.

Cpena oduranust opranu3moB. [loHsaTue o cpene oOuTaHus OpraHu3MOB
u 00 okpyxarwmieil cpene. DakTopbl CpeAbl U HUX KIacCU(pUKAIHS.
3aKOHOMEPHOCTU ACHCTBUS IKOJOTMYECKUX (PAKTOPOB CpPEAbl HA OPraHU3M.
[Ipenensl BeiHOCIUBOCTH. [IOHATHE O TUMUTUPYIOIIKX (DAKTOPAX.

CBer B xu3Hu opranuzMoB. @Doromepuox u (HOTONEPUOIU3M.
DKOJIOTMYECKHUE TPYIIIBl PACTEHUN MO OTHOUIEHUIO K CBETOBOMY PEKHUMY B
cpeae oOuTaHus.

Temnepatypa kak skosoruueckuii paktop. [Ipucnocodnenus pacTeHuit
Y KUBOTHBIX K PAa3JIMYHBIM TEMIIEPATYPHBIM YCIOBUSAM CPEJIBI.

Bnaxxnocts kak skonornueckuii pakrop. [Ipucnocobienust pacteHuit K
Pa3IMYHOMY BOJTHOMY PEXKUMY.

[IpucnocoOneHus KUBBIX OPraHU3MOB K CE30HHBIM PUTMaMm YCIOBUU
Cpebl 0OMTaHMUS.

Cpenpl XKM3HM M ajantaiud K HHAM OpraHu3mMoB. BoaHas cpena.
AntanTanuy OpraHu3MOB K )KA3HU B BOJIE.

HazemHo-BO31ylIHAsE W TIOYBEHHAs Cpeabl OOWUTAaHMS. AJlaNnTaluu



OpraHU3MOB K KU3HU B HA3€EMHO-BO3YIIIHOM CPEJI€ U MOYBE.

JKuBoii opranusm Kak cpefa oOUTaHus. AJanTalyy K KU3HU B APYTOM
OpraHu3Me — Mapa3uTU3M.

JleMoHCTpaluu: CXemMbl U TaOJUIIbl, WLTIOCTPUPYIOIIIME MHOTO00pa3ue
YKUBBIX OPraHMW3MOB, HanboJiee OOIIMe CBOMCTBA KUBBIX OPTaHU3MOB, CXEMBbI
BO3JICHCTBUSL HKOJOTMYECKUX (PAKTOPOB HA OpPraHu3Mbl, TaOJUIBI C
M300paKEHUSIMU PACTCHUI U )KUBOTHBIX Pa3HbBIX IKOJOTUUYECKUX TPYIIIL.

[IpakTuueckas pabora
1. 3ydyenue nprucmnoco0JeHHOCTH OPTraHU3MOB K CpeJie OOUTaHMUS.

OCHOBHBIE TPEBOBAHUMA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAIIMXCS

Yuamuecs:

3HAIOT Ha YPOBHE MPE/ICTABICHUS:

0 CTEHOOMOHTaX U dBPUOMOHTAX;

MOMKMIIOTEPMHBIX U TOMOMOTEPMHBIX )KUBOTHBIX;

3HAIOT:

YPOBHH OpraHU3alNH KU3HU;

o0Ire CBOMCTBA JKUBBIX OPTaHNU3MOB,;

KJIaCCU(PUKAIMIO IKOJIOTHIECKHUX (DAKTOPOB;

3aKOHOMEPHOCTHU JEHCTBUS SKOJOTHYECKUX (aKTOPOB HA OPTaAHU3MEI;

POJIb CBETA, TEMIIEPATYPHI, BOABI B )KU3HU KUBBIX OPTaHU3MOB;

aZlanTaluy >KUBBIX OPTaHU3MOB K cpeJie OOUTaHMUS;

AKOJIOTUYECKHE TPYMIbl KUBOTHBIX W PACTCHHHN IO OTHOIICHHUIO K
dbakTopam cpempl;

BIUSHUAC YEJIOBEKAa Ha JKUBBIE OpraHu3Mbl (TIOJIOKHUTEIBHOE U
OTpHUIIATEIBHOE);

TIpPeIeIIbl BBIHOCIUBOCTH OPTaHU3MOB;

YMEIOT:

MPOBOJUTHh HAOMIOJACHUS 3a JKUBBIMH OpPraHU3MaMH C IEJbI0
BBISICHEHHUSI X TIPUCIIOCOOJIEHHOCTH K Cpefie OOUTaHuUs;

XapaKTEepPU30BaTh CPEIbl KU3HU U aJalTallié >KUBBIX OPTaHU3MOB K
pa3HBIM cpefiaM OOUTaHWS;

BBITIOJIHATh TPAKTHYCCKYIO padoTy, (DUKCHPOBATh, aHAIM3UPOBATH U
o OPMJIATH MOTYYEHHBIE PE3yJIbTATHI;

aHAIM3UPOBATh TEKCT Y4YEOHOTO IOCOOMS, BBIACHATh TJIaBHOE B
orpe/ieICHHOM (parMeHTe, CTaBUTh BOIIPOCH! K (PparMeHTy TEKCTa;

HaXOJUTh HEOOXOANMMYI0 HMH(POPMAIHUI0O B Pa3HBIX HCTOYHUKAX W
WCITOJIB30BATh €€ JUIsl PEIICHUS] BO3HUKAIOIIUX MPOOJIEeM;

BJIQJICIOT OCHOBHBIMU TEPMHUHAMHU W TOHSTHSAMHU: cpela OOWTaHWS;
9KOJIOTHYECKHE (aKTOPhl: AOMOTHYECKUE, OMOTHYECKHE, aHTPOTIOTSHHEIC;



npeneiabl  BBIHOCIMBOCTH; — JUMUTUpYymue  (GakTtopsl;  (OTONEPHUOL,
¢doTonepruoau3M; CBETONIOOMBBIE PACTEHMS, TEHEIIOOMBBIE PACTEHMS,
TEHEBBIHOCIMBBIE PACTEHUS; TEIJIONIOOMBBIE PACTEHHUS, XOJIOAOCTOMKHE
pacTeHus; KcepopuThl, ME30(PUThI, TUTPOPUTHI, TUIAPOPUTHI, CKIEPOPHUTHI,
CYKKYJIEHTBHI.

Tema 3. UenoBek B okpykaroieit cpeze (15 gacoB)

AlGuotnueckrue (GakTOpbl CpPelbl U UX BIHMSHHEC Ha OPTaHU3M YEJIOBEKA.
AnanTanuy opraHu3Ma 4esioBeka K abMOTHYeCKUM (pakTopam.

buotnueckue (akTopel cpenbl W UX BIUSHUE HA OPraHW3M YeJIOBEKA.
Nudeknmonnbie U mapa3utapHbie 3a00eBaHus. S10BUThIE TPUOBI, PaCTEHUS
Y )KMBOTHBIC, JICKAPCTBEHHBIE pACTEHHUS W MX MCIOJb30BaHUE. [ puObI
U PacTCHHS, COJEp)Kalllue HAPKOTUYECKHE CPEJACTBA W MCUXOTPOITHBIC
BEIIECTBA.

Vcronp30BaHWE TICHXOTPOIHBIX BEIIECTB W HAPKOTUYECKHX CPEACTB
B MEJIMIIMHCKUX ¥ HAYYHBIX LETSX.

['ocynapctBeHHass monuthka B cdepe 000poTa U NPOTHUBOACUCTBUSA
HE3aKOHHOMY 000pOTY HApKOTHYECKUX CPEICTB, MCUXOTPOMHBIX BEIIECTB,
MPEKypPCOPOB, AHANOTOB, MNPOMUIAKTUKA TMOTPEONCHUS HAPKOTUYECKHUX
CPEIICTB, ICUXOTPOITHBIX BEIIECTB, aHAJIOTOB.

[TpodunakTrka moTpeOICHUS HAPKOTHUECKUX CPEJICTB M IICHXOTPOITHBIX
BEIIECTB.

BrnusHue naesTenbHOCTH UeIOBEKAa Ha OKPYXKAIOIIYIO Cpely U €ro
310poBbe. OCHOBHBIE 3arps3HUTENN BOJbI, BO3AyXa, IOYBBI, >KHWIUIIA
YyenoBeka. Mephl, HampaBlIeHHbIE HA CHIDKEHUE 3arps3HEHUS OKpYKaIolen
CpE/Ibl.

OTpunaTenpbHOE BIHMSHUE HA OPTaHU3M YEJIOBEKa dJECKTPOMArHUTHOTO
U3ITyYCHMS, IITyMa 1 BHOpAIINH.

[luma  w3mopoBbe.  [luTaTtenbHBIE  BemecTBa W UX  (PYHKIIWU.
DKOJIOTHYEeCKHE  TPOOJEMBbl  TMHTAHUS  COBPEMEHHOTO  YCJIOBEKa.
Hcnonp30BaHue TMHUINEBBIX T00ABOK JIs YBEIWYEHUS CpPOKa TOMHOCTH,
YIIYYIICHUS] KOHCUCTEHIINY M BKYCOBBIX KQ4€CTB IIPOIYKTOB MUTAHMUSI.

Heb6naronmpusitHoe BIHMSHUE AaHTPOIMOTEHHBIX (PAKTOPOB HA OPTaHHU3M
YEJIOBEKa.

Cepruduxanus TTUTIEBBIX IIPOJTYKTOB. [IpencraBnenue
0 FOCYJIapCTBEHHBIX cTaHmaprax PecnyOonmku benmapych, CcaHHTapHBIX
HOpMax W IpaBWjaX, TUTHCHUYCCKUX  HOpMarWBax. IpeOoBaHUs,
IIPETBSIBISIEMBIC K IPOU3BO/ICTBY, yIIaKOBOYHOMY MaTepuay,
TPAHCTIOPTUPOBKE M XPAHEHUIO MUIIEBBIX MPOTYKTOB.

OCHOBHBIE TPEFOBAHNS K PE3VJIbTATAM YUYEBEHOM
JAEATEJIbBHOCTU YUAIIMXCA



Yyammuecs:

3HAIOT Ha YPOBHE IIPEJCTABIICHUS OCHOBHBIC TMHIIEBBIC J00ABKH W UX
Ha3HAYEHUE,

3HAIOT:

BIIMSIHUE aO0MOTHYECKUX M OMOTHYECKHUX (PAKTOPOB Cpejbl Ha yelloBeKa
U €ro 37I0pOBbE;

OCHOBHbBIC HH(PEKITMOHHBIC 3a00JIEBaHUS K METObI UX MPODUIAKTUKH;

BIIUSIHUE  QHTPOINOTCHHOTO  3arpsA3HEHUs]  OKPYJXKAWIIEH  cpebl
Ha 3/I0POBHE YEIIOBEKA;

POJIb TUTATENIbHBIX BEIIECTB U UX (DYHKIIMHM B OPTaHU3ME YEJIOBEKA;

0 poau  TNPOMUIAKTHYECKUX  MEPOINPHUATHH B MPEayNpEeKICHUN
yHOTPEOJICHUSI HAPKOTUYECKUX CPEJICTB U TICUXOTPOIHBIX BEIIECTB;

YMEIOT:

OMUCHIBATh TMOCIIEJCTBUSL 3arpSI3HCHUS] OKPYXKAIOIIEH Cpeabl OTXO0JaMu
NOTpPeOJICHUsT U MPOU3BOJICTBA, SJOXMMHUKATAMU, TSDKEIBIMU METAJIAMU
JUIS1 3[I0POBBSI UEIIOBEKA;

00OCHOBBIBATh MEPHI IO YMEHBIIICHUIO 3arpsi3HEHUST OKPYKAIOIIEH CpeIbl
OTXO0JaMH OTPEOICHHUS;

Ha3bIBaTh TPUOBI W PacTEHHs, COJCpKAIHE HAPKOTHUYECKHE CPEJICTBA
U TICUXOTPOITHBIE BEIIECTBA;

OOBSICHSITD roCyJIapCTBEHHYIO MTOJTUTUKY B cepe obopoTta
U TIPOTUBOJICUCTBUSA  HE3aKOHHOMY OOOpPOTY HApKOTHUYECKUX CPEJICTB,
IICUXOTPOMHBIX  BEIIECTB, IPEKYpPCOPOB,  aHAJOTOB, MPOMUIAKTUKH
noTpeOIeHUsI HAPKOTUYECKUX CPEICTB, ICUXOTPOIHBIX BEIIECTB, aHATIOTOB;

UCIIOJIb30BaTh 3HAHUS 00 PKOJIOTHYECKUX dakTopax
JUIS IPEAOTBPAICHNS WM YMCHBIICHUS HEOJarompusSTHBIX BO3JICHCTBUIMA
(hakTOpPOB Cpe/ibl HA OPraHU3M YEJIOBEKA U €T0 3/I0POBbE;

aHAJM3UPOBaTh TEKCT Yy4eOHOro  TMOCOOUs, BBIJCHATH  TJIABHOE
B OIpeJICJICHHOM (PparMeHTe, CTABUTh BOIIPOCHI K (PparMeHTy TEKCTa;

BJIAJICIOT:

OCHOBHBIMH T€PMHUHAMH W MOHSTUAMU: MECTULMABI, TSHKEIbIE METALIbI;
ObITOBasT XHMMMS; IIYMOBOE 3arpsi3HECHUE, BUOpaIys; MHUINEBbIe H00ABKH,
HUTPAThl U HUTPUTHI; TPUPOIHBIC TOKCHHBI, MUKOTOKCHHBI;

HaBbIKAMH  3J0pOBOTO  o0pasza  JKW3HW, NPEAOTBpAICHUS  WJIU
YMEHbIIICHUSI HEOJIArOMPHUATHBIX BO3JIEHCTBUHN (DAKTOPOB Cpe/ibl HA OPraHUu3M
YeJioBeKa.

Tema 4. Pa3MHOXKEHHE U MHIUBUAYAJIBHOE Pa3BUTHE OPraHU3MOB
(8 yacon)
PasmHOxeHne opranu3moB. Tumnbel pa3sMHOXEHHS. OTIWYATEIbHBIE
0COOEHHOCTH OECTIOIOTO U TIOJIOBOTO PA3MHOKEHHUS.
becnonoe pasmuoxxenune. @opmbl 0€CIOIOr0 pa3MHOKEHHUS: JEJICHUE



OJIHOKJIETOYHBIX OpraHU3MOB, criopooOpa3oBaHHme, MOYKOBAHHUE,
dbparmeHTalus, BereTaTUBHOE Pa3MHOKEHUE.
[TonoBoe pazmuoxenue. [IpencraBienre o MOJIOBOM Pa3MHOKEHUH U
MIOJIOBOM TIPOIIeCCe, JUTLIOUAHOCTH U TaIUIONHOCTH, TApTEHOTeHE3e.
OcemeHenne W OIJIOAOTBOpeHHE.  YepemoBaHue  CocoOOB
Pa3sMHOXKEHUS U TTIOKOJICHUN B KU3HEHHOM IIMKJIE PACTCHHIA.

OHrOrenes. [lonsaTne OHTOTEHE3A. OMOpHOHaATBHOE 151
MOCTAMOPHOHATILHOE Pa3BUTHE.
OMOpuoHaNbHOE  pa3BUTUE  4ellioBeka.  BausHue  (dakTopos

OKpY>KaloIlllel Ccpelbl W YCIOBUH KW3HU MaTepu Ha BHYTPUYTPOOHOE
pasButue 1oaa. I[locTamMOpHOHaNbHOE pa3BUTHE YeNIOBeKa. Bo3pacTHbie
MIEPUO/IbI )KU3HU YEJIOBEKA U UX OCOOCHHOCTH.

JleMoHcTpanuu: TabIUllbl, WUTFOCTPUPYIOLINE CTPOCHUE STUIIEKIETKH U
CIIepMaTo30M/1a, ITarbl SMOPUOHAIBHOTO U TTOCTAMOPUOHAIBLHOTO Pa3BUTHUS
JKUBOTHBIX C TIOJHBIM W HEMOJHBIM MPEBPALICHUEM, PA3BUTHE OPTaHU3MA
YEeJI0BEKA, YEPEIOBAHUE MMOKOJICHUM B )KU3HECHHOM IUKJIE PACTECHUH.

OCHOBHBIE TPEBOBAHMUM
K PE3YJIbTATAM YUEBHOU JAEATEJIBHOCTHU YUAIINXCA
Yyamuecs:
3HAIOT:

THUIIBI Pa3MHOKCHHUST OPTaHU3MOB,;

CXOJICTBO M OCHOBHBIC PAa3IHUUsl MEXKIY IOJIOBHIM M OECHOJIBIM
Pa3MHOKEHHEM;

(bopMBI OECTIOIOT0 Pa3MHOKEHHS;

0COOEHHOCTH BETE€TAaTUBHOTO PA3MHOKECHHUSI PACTCHHUI;

0COOEHHOCTH TI0JIOBOTO PAa3MHOKEHHS,

00 OCEMEHEHHH U OTIOIOTBOPCHUH Y KUBOTHBIX;

0 MapTEHOTEeHEe3€e KaKk 0co00i (hopMe MOJT0BOTO PA3MHOKEHUS,

OCHOBHBIE ATaIlbl SMOPHUOHAIIBHOTO W TOCTIMOPHOHAIBHOTO Pa3BUTHS
KUBOTHBIX U YEJIOBEKA;

YMEIOT:

XapaKTEepPU30BaTh OECIIOIOE U MOJIOBOE PA3MHOXKEHNE OPTaHU3MOB;

MPUBOAUTH MPUMEPHI OECIOJOTO PAa3MHOKEHHSI OPTraHW3MOB, B TOM
YHCJIC BETeTaTUBHOTO Pa3MHOKCHHS pPa3HBIX pacTeHWi (B TpUpOIE U B
YCIIOBHSIX KYJIBTYPBI);

XapaKTEePU30BaTh 3aKOHOMEPHOCTH  WHIAWBUIYAJILHOTO  Pa3BUTHS
OpraHU3MOB, B TOM YHCJIC OpraHU3Ma YeI0BeKa,

OOBSCHITh M aHAJTU3UPOBATH WH(POPMAIIUIO, MPEACTABICHHYIO B BUJE
PUCYHKOB, TaOJIHII;

aHAIM3UPOBATh TEKCT Y4YeOHOTO TMOCOOMS, BBIAEHATH TJIaBHOE B
orpe/ieJICHHOM (parMeHTe, CTaBUTh BOIIPOCH! K (PparMeHTy TEKCTa;



BJIQJCIOT OCHOBHBIMM TE€PMHUHAMH U  TOHATUAMH:  Oecrosoe
pPa3MHOXKEHHE, TI0JIOBOE€ Pa3MHOXEHHE, BEreTaTUBHOE Pa3MHOXKEHUE;
OCEeMEHEHHE, OIUIOJIOTBOPEHHE; MAaPTEHOTEHE3; OHTOIeHE3: YMOPUOHATIBLHOE
pa3BUTHE, TOCTAMOPUOHAIBHOE Pa3BUTHE; OJIacTyna, racTpyJsia, HerupyJa.

Tema 5. Bua u nomyssnust (5 4acoB)

Bug — Owonormueckass cucrema. Ilonstue Buaa kak (Qopmbl
CymiecTBOBaHMS ku3HU. Kpurepum Buma. Apean Buma. Ilonstue o0
SHJIEMHUKAX U KOCMOMIOJIUTAX.

[Tonmysnsiiua — CTpyKTypHasi €AMHUIIA CylIeCcTBOBaHUs Buaa. CBOWCTBA
nonyaanuu. CTpyKTypa MOnyJaiuy. 3HaYeHUE COXPaHECHUS U TOJJICPKaHUS
CBOMCTB IOMYJISILIUY IS €€ CYLIECTBOBAHUS U COXPAHEHUs BUA B LIEJIOM.

JleMOHCTpaluu: CXeMbl, TaOJIUIIbl, WUTFOCTPUPYIOIIUE KPUTEPUU BUJIA,
TUIIBI PacCIpeaeIICHUs TTONMYJISIIUI B IIpeiesiax apeaia BUaa.

JlabopaTopHbie pabOThI
1. Mopdonorudueckuit Kputepui BUa.

OCHOBHBIE TPEBOBAHUIA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU VUAIIMXCS

Yyamuecs:

3HAIOT Ha YPOBHE MPEACTABICHUS O KOCMOTIOJIUTAX U YHJICMHUKAX;

3HAIOT:

KpUTEPUU BUJA,;

OCHOBHBIE€ CBOWMCTBA MOMYJISIUN;

CTPYKTYPY MOIYJISIUN;

YMEIOT:

IPOBOJIUTh CPaBHEHWE pAa3HBIX BHUIOB OPTraHU3MOB II0 Pa3HBIM
KPUTEPHUSIM;

pasnuyaTh BUJBI IO MOP(HOIOTHISCKOMY KPUTEPHIO;

WCIIOJIH30BaTh MPUOOPETCHHBIC 3HAHUS O BUAAX W TOMYJSIIUSAX IS
O0OCHOBaHHS Mep IO WX OXpaHE W YYacTUsi B NPHUPOJOOXPAHHBIX
MEpOTPUSITHSIX;

BBITIOJIHATH  J1abopaTopHylo paboTy, (QuUKCHpOBaTh, aHAIW3UPOBATH U
o OpMJIATH MOTYUYEHHBIE PE3yJIbTATHI;

aHAIM3UPOBATh TEKCT Y4YEOHOTO IOCOOMS, BBIACHATh TJIaBHOE B
ompe/ieJICHHOM (parMeHTe, CTaBUTh BOIIPOCH! K (PparMeHTy TEKCTa;

BJIQ/ICFOT OCHOBHBIMH TEPMHHAMH W TIOHATHSAMU: BHUJI, KpUTEPUHU BUJIA;
apealt; MOMyJISIHs; CBOMCTBA MOMYJISIITUN; CTPYKTYpa MOMYJISIIHAH.

Tema 6. DxocucreMa — ocHOBHas equHUIA 6rocdepsl (15 gacos)
DKkocucTeMa Kak eIMHCTBO OnoTomna u OuoreHo3a. buorienos u 6uotorn.



CBsi3u OpraHu3MoB B OHUOIIEHO3aX: TPOPUUECKHE, TOMMYECKHE.

Tunel OMOTHYECKUX B3aMMOOTHOIIEHUN OPTraHU3MOB B OMOIIEHO3aX.

[TonstTue o BHAOBOM CTpPyKType OmoreHosa. IIpocTpancTBeHHas
CTPYKTypa OHOIIEHO3a: BEpTHUKaJbHAs (SPYCHOCTh) U TOPU3OHTAIbHAS
(MO3aMYHOCTb).

Oxocucrtema. CTpyKTypHbI€ U (YHKIIMOHAJIbHBIE OJIOKH 3KOCUCTEMBI.

Hemn wu cetu nuranus. Tpoduyeckue ypOBHHU. OKOJIOTHYECKUE
nupaMuabpl (MUpaMuga 4Yuces, mupaMuaa Owomacc, NUpaMuaa SHEPTHH).
[TpaBwio Jlunnemana. [lonarue o Guomacce U MPOTYKTUBHOCTH IKOCHUCTEM.

JlnHamuka skocucteM. [IOHATHE SKOJTOTUYECKON CYKIIECCUU.

ArposkocucTeMbl U UX OCOOEHHOCTH. OTiMYME arpodKOCUCTEM OT
€CTECTBEHHBIX 3KOCUCTEM. Pa3HOOOpa3ue arposKoCUCTEM.

JIeMOHCTpalMK: CXEMbl CTPYKTYpbl OHMOLIEHO3a W 3KOCHCTEMBI,
APYCHOIO pacupeleseHus OpraHu3MoOB, LEeNed U CeTed IUTaHus,
HKOJOTUYECKUX MHUPAMHUJI, CBSI3€ OPraHU3MOB B AKOCHUCTEMAaX; TAOJIUIbI C
npuMepamMu TUTIOB B3aUMOOTHOIIIEHU OPTaHU3MOB B OMOIIEHO3aX, CE30HHBIX
VU3MEHEHHUU B DKOCUCTEMAX, CYKIIECCUM, arPOIKOCUCTEM.

[IpakTrueckue paboOThI
2. CocraBiieHUE LIENIEN U CETEU MUTAHUS.
3. Pemenue 3agau no teme «llenu u cetu muTaHus».
4. Peuienue 3a7a4 1o TeMe «DKOJOTHYeCKue nupaMuibl, mpaBuiio 10%».

DKCKypcHuu
1. Omnmcanue €CTECTBEHHOW OKOCHCTEMBl WM arpodKOCHUCTEMBI CBOEH
MECTHOCTH (TIPOBOJUTH B YAOOHOE BpEMSI).

OCHOBHBIE TPEBOBAHMUM
K PE3VJILTATAM YUEBHOU JAEATEJIBHOCTHU YYUAILINXCA
VYuyuamuecs:
3HAIOT:

CTPYKTYpy OHOlIeH03a, OMOTOMa, SKOCUCTEMBI;

CBSI3U ¥ B3aMMOOTHOIIIEHUSI OPTaHW3MOB B OMOIICHO3aX;

(GyHKIIMOHATBHBIE TPYTIBI OPTAaHU3MOB B SKOCHCTEME;

JTMHAMUKY SKOCUCTEM;

OCHOBHBIE arpoOdKOCHUCTEMBI M HMX OTJMYHS OT €CTECTBEHHBIX
IKOCHUCTEM;

YMEIOT:

OOBSICHATh  B3aMMOJICICTBUE W B3aUMOCBSI3b  KOMIIOHEHTOB
SKOCHCTEMBI;
COCTaBIATh 1IEMMA M CETH [UTAHUSA, OKOJOTMYECKHE NHUpPaMUIbl U
aHaJIM3UPOBATH UX;



CpaBHHMBATh €CTECTBEHHBIE U HCKYCCTBEHHbBIE IKOCUCTEMBI;

pelaTh SKOJIOTMYECKUE 3a/1a4U;

BBINOJHATh MpakTU4YecKue paldoThl, (PUKCHUPOBATh, aHAIU3UPOBATH U
O(QOpPMJISATH MOITYUYEHHBIE PE3YJIbTATHI;

aHAIM3MUPOBATh TEKCT YYEOHOro TMOCOOMs, BBIAEHATH TIJIaBHOE B
OIpPEJIEICHHOM (PparMeHTe, CTaBUTh BOIPOCHI K (PparMeHTy TEKCTa;

MCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUSA 00 dKOCHCTEMAax IS CO3AAHMS
U TOAJNEPKAHUSI YCTOMYMBOCTH MCKYCCTBEHHBIX HSKOCUCTEM (aKkBapuyma,
caza, CKBepa, apka, oropojia) 1 000CHOBaHHS MEp M0 OXPaHE €CTECTBEHHbIX
IKOCHUCTEM;

BJIAJICIOT:

OCHOBHBIMM TE€PMHUHAMH W  MOHATUSMHU: OHOLIEHO3, OHOTOI,
PKOCUCTEMA; SIPYCHOCTb, MO3aWYHOCTh; MPOAYLEHTbl, KOHCYMEHTHI,
pEAYLEHTHl; LeNb NUTaHUSA, CEThb NHUTaHUSA; TPOPUUECKUN YpPOBEHb,
HKOJIOTMYECKasl Nupamuja; Ouomacca, MEpBUYHAS MPOAYKIMS, BTOPUYHAsS
OPONYKIMS; KOHKYPEHIUS, XHWIMHUYECTBO, MYTyalu3M, KOMMEHCAIH3M,
Napa3uTU3M; CYKLIECCHSI; aTPOIKOCUCTEMA;

IprUeMaMU SKOJIOTHYECKH MPAaBUIBHOTO MOBEICHMUS;

HABBIKAMM PEILIEHUS SKOJOTHYECKUX 3a]au.

Tema 7. buocdepa — xuBast o0o10uka 3emiu (5 4acoB)

buocdpepa u ee rpanunsl. Ilonstue Ouocdepsl. IIpoTsKkeHHOCTH
ouocdepsl U €e IpaHullbl. YCIOBUSA CYIIECTBOBAHUS JKUBBIX OPraHU3MOB.
Crpykrypa Ouocdepnl. )KuBoe m OmoreHHoe BemiecTBa Ouocdeps, HX
byHKINH.

KpyroBopot BemectB B Ouocdepe. KpyroBopotsl yriepoaa, BOIBI,
KHUCTIOpo/1a. buorenHass Murpaiusi aToMoB, poJib OPraHU3MOB B KPYTOBOPOTE
BEIIIECTB.

[ToHsATHA 00 3BOJIIOIMHU U CTAOMIIBHOCTH OHMOCHEPHI.

JleMOHCTpaluu: CXeMbl MPOTSHKEHHOCTH OUochephI.

OCHOBHBIE TPEBOBAHUA

K PE3VJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAIIIUXCSA

VYyamuecs:

3HAIOT Ha YPOBHE MpeAcTaBieHus o (00):

YCIIOBUSIX CTaOMIILHOCTH OHOChEpHI;

’KUBOM M OMOT€HHOM BelllecTBax 6uocdepsi;

3HAIOT:

rpaHuIlbl Onochepsi;

KOMITOHEHTBI OMOC(EPHI;

KPYTOBOPOTHI BEIIECTB OCHOBHBIX 3JIEMEHTOB;

OCHOBHBIE 3Tallbl 3BOJIONNN Orochepsr;



YMEIOT:
pasnuyaTh TPAHUILIBI U KOMIIOHEHTHI OHochephr;

COCTaBJIATh CXEMbI KPYTOBOPOTOB BEIIECTB B Onochepe;

aHAJIM3UPOBATh TEKCT Y4yeOHOTrO TOCOOUS, BBIACNATH TJaBHOE B
OIpEJICIICHHOM (PparMeHTe, CTABUTh BOIIPOCHI K (PparMeHTy TEKCTa;

BJIA/ICIOT:

OCHOBHBIMM TE€PMHUHAMH U TOHATUSAMU: Ouocdepa; *KUBOE BEIIECTBO,
OMOTeHHOE BEIIECTBO; KPYTrOBOPOT BEIIECTB;

HaBBIKAMHM aHaJIM3a TEKCTOB, BBIJEICHUS TJIABHOTO, HAUCaHUs
aHHOTAIIMI, KPaTKUX COOOIICHUH, BBICTYILJICHUS C COOOILECHUSIMH, BEACHUS
JTUCKYCCUHU TI0 MpoOjaeMaM YCTOWYHUBOCTH OMOC(eEphl, O BIMSHUU YEIOBEKa
Ha KpyTOBOPOTHI BELIECTB B Onochepe.

Tema 8. Uenosek u 6uocdepa (4 yaca)

DKojioruueckue mpooJIeMsl Jieca, CeIbCKOr0 X03sICTBA U rOpo/ia.

[IpuuuHbl  yTpathl OuopaszHooOpasusi (pa3pylleHHe MPUPOIHBIX
MECTOOOUTaHMM BHUJA, YpE3MEpHas aHTPONOreHHas Harpyska). I[lytu
coxpaHeHus  Ouojoruueckoro paszHoodOpazus. (Ocobo  oxpaHseMble
npupoHbie TeppuTopun PecnyOnuku benapych: 3aloBeTHUKH, 3aKa3HUKH,
HallMOHAJIbHBIE napku. KpacHble KHUTH.

JleMoHCTpalMu: CXeMbl BIMAHUS XO3AWCTBEHHOM JIEATEIBLHOCTHU
4eJIoBeKa Ha IPUPOTY.

OCHOBHBIE TPEBOBAHMUM
K PE3VJIbTATAM YUEBHOU JAEATEJIBHOCTHU YUAIINXCA
VYuamuecs:
3HAIOT:

AKOJIOTUYECKHE MPOOJIEMBI Jieca, CEIbCKOT0 X035HCTBA U TOPO/a;

0c000 oxpaHsieMble IpUpoAHbIe TeppuTopun Pecyonuku benapycs;

pOJIb YesioBeKa B Ouocdepe;

YMEIOT:

000CHOBBIBaTh HEOOXOIMMOCTh OXpaHbl Ouochepbl W COXpaHEHUs
BUJIOBOTO pa3HO00pa3usi OpraHu4ecKoro MUpa;

WCIIOJIH30BaTh MPUOOPETCHHBIC 3HAHUS W yYMEHHS Jisi 00OCHOBAHUSA
Mep T0 oXpaHe ouocdepsi;

aHAIM3UPOBATh TEKCT Y4YE€OHOrO TMOCOOMS, BBIAENATH TJIABHOE B
orpeeIeHHOM (parMeHTe, CTaBUTh BOIIPOCHI K (PparMeHTy TEKCTa;

BJIQJICIOT OCHOBHBIMM TEPMHUHAMHM M TOHATUSIMH: 3alOBEJIHUK;
3aKa3HMK; HAMOHAJIBHBIN NapkK; KpacHas kHura.

I'/TABA 3
COAEPKAHUE YYUEBHOI'O NTPEAMETA B XI KJIACCE.



OCHOBHBIE TPEBOBAHHS K PE3YJIbTATAM
YUYEBHOU AEATEJIBHOCTHU YYAIIIUXCA
(2 yaca B HezieINIO; BCero 68 4acoB, B TOM YHUCJE 2 yaca — pe3epBHOE BpeMsl)

Tema 1. Beenenue (1 gac)
Kiterounsle v HEKJIETOUHBIE POPMBI JKU3HHU.

Tema 2. XuMudeckre KOMIIOHEHTHI )KUBBIX OpraHnu3MoB (9 4acoB)

ConeprxkaHre XUMHYECKUX 3JIEMEHTOB B opranusme. [lonstue o Mukpo-
Y MakpodJIEeMEHTaX.  BaxHeWmme  Makpo- W MUKPODJIEMEHTBl W UX
OunoJsiorudyeckas poJb.

XUMUYECKUE COCMHEHUSI B KUBBIX opraHu3dMax. Heopranuueckue
BellecTBa. Boja wmee posiib BIKU3HU JKUBBIX OpraHu3MoB. l[lonstue
0 TUJIPOUIBHBIX U TUAPOPOOHBIX COCTUHECHUSIX.

MusnepasibHble BellleCTBA W UX OuoJoTHMYecKoe 3HadyeHue. l[loHsitue
O KUCJIOTHO-IIIEIOYHOM OajaHce opranusma. bydepHbie cucTemsi.

Oprannueckue BemiectBa. IloHsTue o OuomMosekynax. Maibie
OpraHUYEeCKHUE MOJIEKYJIbl, MOHOMEPHI, OJIMTOMEPHI, OMOTIOTUMEPHI.

AMMHOKHUCIIOTBI, OJIMTOMENTUILI U OCNKH, 00pa3oBaHWE MENTUIHOM
CBSI3U. YPOBHU OpraHu3aiuu OEJKOBOW MOJIEKYJIbI: MEPBUYHAS, BTOPUYHAS,
TpETUYHAasl, YeTBEPTUYHASL CTPYKTYphl. MHOTOOOpa3ue u CBOMCTBA OCIIKOB.

OyHkiuu ~ OenkoB B opraHu3Mmax.  CTpykrypHas  (QyHKIUS.
depmeHTaTBHAA (KatanuTuyeckas) (QyHKIUsA, TOHSATHE OO aKTUBHOM
HeHTpe U crnenupuaHocTH (pepMeHTOB. [loHATHE O PEerynsaTOpHBIX IEHTpax,
aKTUBaTOpax ¥ UHTHOUTOpax dbepmMeHTOB, KOHKYPEHTHOM
Y HEKOHKYPEHTHOM  HWHTHOMpOBaHWHU. TpaHCIOpTHas, COKpaTUTEIbHAs
(nBUTaTENbHAS), PETYJIATOpPHAsl, CHUTHAJbHAs, 3allUTHAasl, TOKCHUYECKasl,
SHEpreTUdecKas u 3amnacaroniasi GyHKIUU OCJKOB.

YraeBoabl. MoHOCaxapuapl, onurocaxapu/ibl. bUOJIOrHYECKU BaXKHbIE
nonucaxapuasl (Kpaxmalsl, TJIMKOTE€H, IeJUto03a, XUTUH). DyHKuuu
YTJIEBOJIOB: DHEPreTUYECKasi, 3amacaroiiasi, CTpyKTypHas, mMeTaboaudeckas,
3allUTHAS.

Jlumuael. Buasl munumoB: skupbl (TpUTIULEpuas), (Gocdomunumasl,
BOCKH, cTepoubl. DYHKUMM JIMINUAOB: JHEPreTHYECKasi, CTPYKTYpHas,
3allUTHAs, PEryJISITOPHAs, 3amacaroiasi, MICTOYHUKU METabO0JINYECKON BOJIbI,
pacTBOpUTENU TUAPOPOOHBIX COSTUHEHUM.

HykienHoBble  KUCIOTBI. A30THUCTBIE OCHOBAHUS, HYKJICOTHIBI.
Crpoenune u gpynkuuu JIHK. Crpoenue u ¢pynkuuu PHK, pPHK, TPHK,
uPHK (MPHK).

AT®. Crpoenue u pynkmuu ATO.

JleMoHCTpaluu: MOJEIN MOJIEKYJI OpPraHMYECKUX BEIIECTB, CXEMbI
CTPOCHHUSI MOJICKYJ aMHUHOKHMCJIOT, JU- W TPUIENTUIO0B, MOHO-, [H-



u onucaxapuaoB, pasHeix TunoB PHK, AT®, oOvemHbIE MOACTH
CTPYKTYpPHOM OpraHusanuu O€JIKOB U HYKJIIEMHOBBIX KHCJIOT. CXeMbl
OpraHM3aliui  MOJIeKyJlbl  ¢epMeHTa umee  paboThl,  aKTUBAIUM
U MHTUOUpoBaHUsl (PepMeHTOB, cXeMbl (QYHKIUNA OENKOB, YTJIEBOJIOB,
JIUMUI0B, HYKJIEUHOBBIX KUCIOT, AT®. Buaeopoauku, 1€MOHCTPUPYIOIIUE
BIIUSIHUE TOPMOHOB, ()EPOMOHOB, aJKAIOWUJOB U JAPYTUX OHOJIOTHYECKU
AKTUBHBIX BEIIECTB HA KIIETKUA WJIM TPOLECCHI, MPOUCXOISIINE B HUX.

JlaGopatopHbie paboThI
1. BeisiBlIeHHE aKTHBHOCTHU KaTaja3bl.

[IpakTuyeckue padoThI
1. Pemiennie 3amay 1o TeMe «XUMHYECKHE KOMIIOHEHTHI >KMBBIX
OpPTaHU3MOBY.

OCHOBHBIE TPEBOBAHU S K PE3VJIbTATAM VUYEBEHOM
HNEATEJIBHOCTHU YHAIIMXCA

VYyamuecs:

3HAIOT HA YPOBHE MPECTABICHUS MPUHIIUIIBI PAOOTHI (PEPMEHTOB;

3HAIOT:

OCHOBHBIE XUMUUYECKHUE JIEMEHTBI, UX OMOJIOTUYECKYIO POJIb;

OCHOBHBIC HEOpraHuyeckue (BoJa, COJIU, KHUCJIOThI) BEIIECTBA,
BXOJISIIIIME B COCTaB OPraHU3MOB, U UX (QYHKIIHH;

OCHOBHBIE OpraHMYecKue BemiecTBa (OENKH, YTIAEBOIbI, JIUIHIBI,
HYKJICMHOBBIE KHUCJOThI, AT®), BXojadiiKe B COCTaB OPraHU3MOB, M HX
NNV

MPUHIMI KOMIUIEMEHTAPHOCTU B cTpoeHnu Monekyn JAHK;

YMEIOT:

OOBACHSTH €IMHCTBO KMBOW M HEKUBOU MPUPOJIbI;

OOBSICHATH CTPOCHHUE U 3HAUEHUE OEJIKOB, yIiieBoA0B, unuaoB, [[HK u
PHK, AT® B ’XuBBIX OpraHM3Max;

BBITIOJIHATH JIA0OpAaTOpHBIE W TIPaKTUYECKHE paboOThl, (PUKCUPOBATH,
aHATM3UPOBATh U 0OPMIIATH MOTYyUYCHHBIE PE3YIbTATHI;

pemarh 1 0POPMIISATH OMOJIOTHYECKUE 3a/1a4H;

OOBSICHATh U AHAJIM3UPOBATh UH(POPMAIIUIO, MPEJICTABICHHYIO B BUJIE
PUCYHKOB, TaOJIHII;

UCIIOJIb30BaTh MNPUOOPETCHHBIC 3HAHUS W YMEHUA O XHUMHYECKUX
KOMIIOHEHTaX J>XUBBIX OPraHU3MOB ISl COOJIOACHHUS Mep NPOPUIAKTHKH
OTPaBJICHUM XMMUYECKUMHU BEIICCTBAMU;

aHAMM3UPOBAaTh TEKCT Y4YeOHOTO TMMOCOOMS, BBIJACIATH TJABHOE
B OTIpe/IeNIEHHOM (hparMeHTe, CTAaBUTh BOIIPOCHI K ()ParMeHTy TEKCTa;

BJIQJICIOT:



OCHOBHBIMU TepMUHAMU u MMOHSATUSIMM: MAaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTBI, KHCJIOTHOCTH Cpeibl, TUAPODWIbHBIE U TUIPODHOOHBIE
BEIIIECTBA, OMOMOIUMEDHI, JeHATyparus, GepMEeHT, HYKICMHOBBIE KHUCIIOTHI,
JHK, PHK, nykneotun, komrmmemeHTapHOCTh, AT®;

HaBBIKAMHM PEIICHUS 3a/1a4 10 OCHOBAM MOJICKYJISIPHON OMOJIOTHUHU.

Tema 3. Kitetka — cTpykTypHas 1 GQyHKIHMOHAIbHAS €UHULIA )KUBBIX
opranu3moB (15 yacoB)

Knerounoe crpoenue opranusmMoB. Kierka — CTpykTypHas wu
dbyHKIMOHANbHAA €MHUIIA opranu3Ma. KierouHasi Teopus U €e OCHOBHBIC
MOJIOKEHMUS.

OO6mwmil an crpoeHust KieTku. MHorooOpasue kietok. OO0mumii miaxn
CTPOEHHUS KJIETOK: IOBEPXHOCTHBIA ammapar, LUTOIUIa3Ma (Tuajoria3ma,
OpraHOW/Ibl, BKIIFOUEHHUSI, LIMTOCKEJET), IACPHBIN anmapar.

[loBepxHOCTHBIM anmapar kiaeTku. Lluromnasmaruueckas memOpaHa
(mna3manemma). XUMHUECKHM COCTaB, CTPOEHUE U (PYHKIMH IJIa3MaJIEMMBI.
[IpeacraBnenue 0 crocobax TpaHCIIOpTa BEILECTB qyepes
[IUTOIUIA3MAaTUYECKYI0 MEMOpaHY.

[uronnasma. ['nanomnazma — BHYTPEHHSS Cpella KIECTKA. XUMUYECKUN
COCTaB M (PYHKILIMH TUAJIOIIIa3MBl.

LuTockener — MEXaHUYECKHUI KapKac IIUTOILIa3Mbl, €r0 OpraHu3aius u
GyHKIMH.

Opranouibl HUTOIIA3MBbl, UX CTPOCHHUE U (DYHKIIHU.

Snpo kneTku, ero crpoeHue U GyHKIHH. XPOMOCOMBI.

OcoOeHHOCTH CTpOEHHUSI KIETOK Tpo- W JdyKapuoT (OakTepwid,
IPOTUCTOB, IPHUOOB, paCTEHUH, )KUBOTHBIX).

Knerounsiii mukn. Murepdaza m ee nepuonsl. Permkaums JHK.
Muto3. @a3bl MUTO3a. AMUTO3. MUTO3 Kak OCHOBA 0€CIOJI0ro pa3MHOXKEHUS
YKapUOTHUYECKUX OPraHU3MOB, POCTa, PA3BUTHUSL U BOCCTAHOBJICHUS TKaHEH
Y OpTaHoB.

Meiio3 — 0ocoObIii crmoco0 IeNeHus] dYKAPUOTHUYECKUX KIETOK. Dasbl
mero3a. CtpoeHue MOJOBBIX KiIeTOK. OOpa3oBaHHE IMOJOBBIX KIETOK Y
MJIEKOIUTAOIINX (CIEPMATOrE€HE3 U OOTEHE3).

JleMOHCTpauu: TaOJNULbl, WUIIOCTPUPYIOIIUE CTPOCHUE KIIETOK
OpPraHU3MOB Pa3HbIX LIAPCTB, MOJEININ KJIETOK, CXEMbl CTPOCHUSI OPTaHOUIOB,
IpOILIECCOB MHUTO3a M Meio3a, ¢oTtorpaduu MHUKPOINpPENapaToB KIETOK
OakTepuii, MPOTUCTOB, TPUOOB, pPACTEHUM U >KUBOTHBIX. Bupeoposukwu,
JEMOHCTPUPYIOIIME OPTraHu3alri0 ¥ (QYHKIUU TJIa3MalleMMbl, CIIOCOObI
NIEpeHOca BEIIECTB Yepe3 MEMOpaHy.

JlaGopatopHbie pabOTHI
2. MHuTO3 B KJI€TKaX KOPHS JyKa.



[IpakTrueckue paboThI
2. CpaBHEHUE CTPOEHUS KJIETOK 3YKApPHUOT U MPOKAPHUOT.
3. Pemenue 3anau no teme «Pennmukarus JTHK.
4. Pemenue 3aga4 no teme «JleneHue u miouHOCTb KIETOK.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOM JIEATEJIBHOCTH YUAIIIMXCS

Yyammuecs:

3HAIOT HA YPOBHE MPEACTaBICHUS:

0 QYHKIIMOHATBHBIX CBS3SIX MEXIY OPraHOUIaMU;

crnocobax  TpaHCHOpPTa  BEIIECTB  4Yepe3  LUTOIUIa3MaTHYECKYIO
MeMOpaHny;

CTPOCHUHU u (GYyHKIIMOHUPOBAHUA MUKpO(HIaMEHTOB 1
MUKPOTPYOOUEK;

3HAIOT:

OCHOBHBIE€ MOJIOKEHUSI KIIETOYHON TEOPUU;

OOIIHi TUTaH CTPOCHUS KIICTKU;

CTpoeHne W (YHKIUU OMOJIOTMYECKUX MeMOpaH, OpraHOHOB, sapa
KJICTKH;

CIIOCOOBI TIOCTYIIJICHUS BEIIECTB B KJIETKY U BBIBEJCHUS UX U3 KICTKU;

nepuoapl HHTEpGa3bl 1 OCHOBHBIE MPOIIECCHI, MPOUCXOIAIINE B HUX;

IPOILIECCHI, CBSI3aHHBIE C JIEJICHUEM KIJIETKH, (pa3pl MUTO3a M Meio3a,
OCHOBHBIE COOBITHUS, MPOUCXOAIINE B KOKI0H (ase;

OMOJIOTHMYECKYIO POJIb MUTO3a U MEH03a;

YMEIOT:

paboTaTh CO CBETOBBIM MUKPOCKOTIOM;

pacmo3HaBaTh Ha MHUKpompenaparax W TaOIuIax OCHOBHBIC
CTPYKTYPHBIC KOMIIOHEHTBI KJIETOK;

CpPaBHUBATh CTPOCHHUE KIIETOK Pa3HBIX TKAHEW W OPTraHU3MOB;

BBITIOJIHATH JTA0OpATOPHBIC W TPAKTUYECKHE PAOOThI, (DUKCHPOBATH,
aHATM3UPOBATh U OPOPMIIATH MOTYyUYEHHBIE PE3YJIbTATHI;

OOBSACHITh U aHATU3UPOBATH WH(POpPMAIINIO, MPEACTABICHHYIO B BUJE
PUCYHKOB, TaOJIHII;

UCIIOJIb30BaTh IMPUOOPETCHHBIE 3HAHWS M YMEHHS IS OOBSICHEHUS
IMPUHITUIIOB JKU3HEIASATEILHOCTH KICTKH KaK OCHOBHOH CTPYKTYpPHOW U
(GYyHKIIMOHAILHON SAMHUIILI )KU3HU;

aHAIM3UPOBATh TEKCT Y4YEOHOTO TMOCOOMS, BBIICIATH TJABHOE B
ompeieIeHHOM (parMeHTe, CTaBUTh BOIIPOCH! K (PparMeHTy TEKCTa;

BJIQ/ICIOT TEPMHUHAMU W MTOHSATHUSIMH: KJIETKA, TOBEPXHOCTHBIN aImapar,
UTOIUTa3Ma, SIpO, OPTaHOWBI, BKIIOYCHHS, IUIa3MalleMMa, OCMOC,
TypropHo€ JaBjeHHE, THAJIOIUIa3Ma, IMTOCKENET, KJICTOYHBIA IEHTP,



pUOOCOMBI, 3HAOIIA3MAaTHYECKass CeTh, KOMIUIEKC [ OJIBKH, JM30COMBI,
BaKyOJH, KJICTOYHBIH COK, COKpPAaTHTEIbHBIE BaKyOJIH, MHTOXOHIPHH,
IIaCTUABl  (XJIOPOIUIACTHI, JICHKOILIACTBI, XPOMOIUIACTHI), XpPOMAaTHH,
XPOMOCOMBI, SIAPBIIIKO, KAapWUOTHUI, JUIUIOWIHBIA HA0Op XpOMOCOM,
TarIONIHBIN HA0Op XPOMOCOM, KJIETOUHBIN ITUKII, HHTep(da3a, MUTO3, MEH03,
npodaza, metadasza, anadaza, Tenodaza, ciepMaToreHes3, OOTCHES.

Tema 4. OOMeH BeliecTB U MpeoOpa3oBaHKe SHEPTUU B opraHu3me (7 4acoB)

OO6muras xapakTepucTuka oOMeHa BEIECTB U MPeoOpa30oBaHuUsl SHEPTHUH.
[Tonsarue oOMeHa BemiecTB (MeTabomm3Ma). Katabonu3m n aHabomu3M — JBe
CTOPOHBI META00IM3Ma, UX B3aUMOCBSI3b U 3HAUCHUE.

Karabomu3m. Ilonsitue o cramusx (3Tamax) KJIETOYHOTO JbIXaHUS.
CyMMapHOe ypaBHEHHE TIOJTHOTO OKUCIICHHS TIIFOKO3bI. bposkeHue, ero BUbI
U TIPAKTUYECKOE 3HAUYCHHE.

Anabomm3M. dDotocuHTe3. DOTOCHHTETHYECKHE IMUTMEHTHI M HX
nokanu3anus. [loHarne o cBeToBOM M TeMHOBOHM ¢hazax (oTocMHTE3a U
mpoiieccax, TmpoTekalmux B d3Tux (azax. CymmapHoe ypaBHEHUE
dboTocunTe3a. 3HaueHue PoTocuHTE3A.

ITonsTHE O TEHETHYECKOM KOJE M €ro CBOMCTBaX. buocuHTe3 Oeika u
€T0 ATallbl: TPAHCKPHUIIIHS ¥ TPAHCISIIHUA. POh HyKIEHHOBBIX KUCIOT B 3TUX
npoleccax.

JleMOHCTpanuu: CXeMbl | TaOJWIBI, WUTFOCTPUPYIOIMHAE OOMEH
BEIIECTB U TMPEBpAICHUE OHHEPTUM B KIETKE, CTPOCHHE XJIOPOILIACTA,
npoiiecc (POTOCUHTE3a, CTPOCHHWE MHUTOXOHJPHWHU, MPOIECC aHA’IPOOHOTO U
a’poOHOTO ATANoB Katabonm3Ma. Buaeoponanku, 1eMOHCTPUPYIOIIUE STaIlbl
KJIETOYHOTO JbIXaHusl, GOTOCHHTE3a, OMOCHHTE3a OeKa.

[IpakTueckue padoThI
5. Pemenue 3aay 1o temMe « JHEPreTUYECKUN U TJIACTUUECKUN OOMEHY.

OCHOBHBIE TPEBOBAHMUM
K PE3VJIbTATAM YUEBHOU JAEATEJIBHOCTHU YUAIINXCA
VYuamuecs:
3HAIOT:

3HaYCHKHE OOMEHA BEILECTB JJIs JKU3HEACATEILHOCTH;

9TaIbl KJICTOYHOI'O JAbIXaHUS;

npeoOpa3oBaHKE SHEPTUH B X0JIe (POTOCHHTE3A;

MOJICKYJISPHBIE OCHOBBI COXPAaHCHHUS W pealnm3allid TeHEeTHYECKOU
nH(}OpMaIUU B KJIETKE;

3Ha4YeHUE (DOTOCHHTE3a B MPHUPO/IC;

IIPOIECChl 00OMEHA BEIIECTB, KIICTOYHOTO JIBIXaHus, (OTOCHHTE3A;

B3aMMOCBSI3H TUIACTHYECKOTO M YHEPreTHYECKOro 0OMEHa BEIECTB;



CYIIHOCTh T€HETUYECKOTO KOJIa U €r0 CBOMCTBA;

CYILIHOCTh TpaHCKpunuuu u tpancisanuu, posib MPHK, TPHK, pPHK B
OmocuHTEe3e OenKa;

YMEIOT:

XapaKTEepPU30BaTh MPOLECCHl OOMEHA BEILIECTB;

XapaKTEepU30BaTh KaTabOJIU3M, OpokeHHE, (POTOCMHTE3 U OMOCHUHTE3
OeJIka;

M0JIb30BATHCA TAOIUIEH TEHETHUECKOTO KO/,

pemath U 0popMIIATE OMOJIOTHYECKHUE 3a/1a4H;

OOBSACHITh U aHAJTU3UPOBATH MH(POPMALIUIO, MPEACTABICHHYIO B BUJE
PUCYHKOB, TAOJIHII;

aHAJIM3MUPOBATh TEKCT YYEOHOro IMOCOOMs, BBIAEHATH TIJIaBHOE B
OIpEJICIICHHOM (PparMeHTe, CTaBUTh BOIPOCHI K (PparMeHTy TEKCTa;

BJIA/ICIOT:

OCHOBHBIMU TEpPMHUHAMU U TOHATUSMH: METa00JIU3M, aHa0OJIM3M,
KaTaboJIM3M, KJIETOYHOE JbIXaHue, OpokeHue, (GOoTOCUHTE3, cBeTOoBas (asa,
TeMHOBasl (pa3a, TCHETUUECKUN KOJI, HACIEICTBEHHAs] UH(pOpMAIIUs, TPUILIET
(KOOH), aHTUKOJIOH, TPAHCKPUIIIUS, TPAHCIISLIHS;

HaBBIKAMHM  pemieHuss 3agad 1o Teme «OOMeH BemecTB U
npeoOpa3oBaHUE SHEPTUNY.

Tema 5. Heknerounsle ¢opMbl )KU3HU — BUPYCHI (2 yaca)
Crpoenue BupycoB. IIpoHUKHOBEHHE BHPYCOB B KIIETKY-XO3sMHA.
OOpa3zoBaHue HOBBIX BHUPYCHBIX uactul. [loHATHe © BUpoHIaX.
baktepunodaru. Bupycusie 3aboneBanus. BUU-undexnus. Ilpodunaktuka
BUPYCHBIX 3a00JI€BaHUM.
JleMoHcTpanuu: TabIuIbl, BUACOPOIUKH, UILUTFOCTPUPYIOIINE CTPOCHUE
BUPYCOB, IPOHUKHOBEHHUE UX B KJIETKY, (HOPMHUPOBAHUE BUPYCHBIX YACTHII.

OCHOBHBIE TPEBOBAHUA
K PE3YVJIbTATAM YUEBHOM JIEATEJIBHOCTH YUAIIIUXCSA

VYyamuecs:

3HAIOT Ha YPOBHE MPEJICTABICHUS O BUPOUIAX;

3HAIOT:

0COOEHHOCTH CTPOEHHUSI BUPYCOB;

CHOCOOBI TPOHUKHOBEHUS BUPYCOB B JKUBBIE OPTaHU3MBI;

0COOCHHOCTH (hOPMUPOBAHUS HOBBIX BUPYCHBIX YaCTHII;
HamOoJiee pacIpOCTpaHEHHbIE BUPYCHBIE 3a00eBaHMs, METONBI HUX
npo(UTAKTUKY U JICUCHUS;

YMEIOT:

co0roaaTh Mephl MPOPUITAKTUKYA BUPYCHBIX 3a00JIC€BaHMI;

UCTIONIb30BaTh TPUOOPETEHHbIE 3HAHWA W YMEHUS O BHUpycax s



npo(UIaKTUKN BUPYCHOU MH(pEKIUY;

aHAJIM3UPOBAaTh TEKCT Y4yeOHOro NOCOOUS, BBIACIATH TIJaBHOE B
OIIpEAEIEHHOM (PparMeHTe, CTABUTh BOIIPOCHI K ()parMeHTy TEKCTa;

BJIQJCIOT TEPMUHAMHM U TMOHATUSAMHU: BHPYC, BHUPHUOH, KaICHI,
npoBupyc, Oaktepuodar, CHUHAPOM MNPUOOPETEHHOIO0 HMMYyHOAEPUIUTA
(Crm ).

Tema 6. Posb peryyisiiu ¥ MMMYHHOM CUCTEMBI B MOJIJIEp)KaHUN
MIOCTOSTHCTBA BHYTPEHHEH cpeibl opranusma (3 yaca)

3HaueHHE TOCTOSTHCTBA BHYTPEHHEH cpenbl sl GyHKIMOHUPOBAHUS
KJIETOK MHOTOKJIETOYHOTO OpPTraHU3Ma.

NMmmyHHas cucteMa W €€ pojb B MOJJACPKAaHUU TOCTOSIHCTBA
BHYTpPEHHEH cpenbl opraHu3Mma. [lonsitue 00 oOmiel (Hecmenuduyeckoil)
3allUTEe OpPTraHU3Ma: KOXKHBIE TOKPOBBI, CIIU3UCTHIE 000JI0YKU, UHTEPPEPOHBI,
cUCTeMa  KOMIUIeMeHTa,  (arouuro3,  Bocnaienue. IloHsitue o
cnenuduueckoi UMMyHHON 3amure. OpraHbl HWMMYHHOW CHCTEMBI.
Anturena. [lonarue 00 UMMYHHOM OTBETE, UMMYHOKOMITETEHTHBIX KJIETKAaX.
BTopuuHbIii HUMMYHHBIN OTBET. AJIJIEPTHSL.

JleMOHCTpalMu: CXeMbl JEUCTBHUS HECMEeNU(PUIECKOTO HMMYHHUTETA,
paCIlOJIOKEHUsI OpPraHOB HMMMYHHOW CHUCTEMBI, HW300pa)X€HUsI KIIETOK,
o0ecreurnBaroumx crenupruuecKui MMMYHHBIH OTBET, CXEMBI
dbopMUpOBaHUST UMMYHHOTO OTBeTa. JleMOHcTpanusi BHJICOPOJIUKOB,
OTPAKAIOIIMX MEXaHU3M UMMYHHOTO OTBETA, MPOSIBICHUS AJJIEPTUU.

OCHOBHBIE TPEBFOBAHMUM
K PE3VJIbTATAM YUYEBHOU JAEATEJIBHOCTHU YUAIIUXCA
Yyammuecs:
3HAIOT:

OpraHbl UMMYHHOW CUCTEMbI MIICKOTTUTAIOIIHX;

MEXaHU3MBbI BPOXKJIEHHOTO UMMYHHTETA;

MEXaHU3M chnenupuyeckod WMMYHHOW 3allUThl OpraHuU3Ma Ha
npUMepe OpraHnu3Ma 4eJ0BeKa;

CXEMBbI Pa3BUTHUSI UMMYHHOT'O OTBETA;

YMEIOT:

XapaKTepU30BaTh MEXaHU3Mbl HECTICIIM(PUIECKOTO U CIEIHPUIESCKOTO
UMMYHHUTETA,;

OOBSCHATh M aHAIM3UPOBATh WH(GOPMAIIHIO, TTPEICTABICHHYIO B BHJIE
PUCYHKOB, TaOJIHII;

UCIIOJIb30BaTh MPHOOPETEHHbIE 3HAHHUS W YMEHHUS Ui pa3pelieHus
npo0sieM U MPUHATHS PEIIeHUN B MOBCEAHEBHOM >KM3HU (COOIIOEHUE MEp
1o mpodusIakTHKe NHPEKIIMOHHBIX 3a00JIEBaHUN );

aHAJIM3UPOBATh TEKCT Yy4eOHOTrO TOCOOUS, BBIACIATH TJaBHOE B



OTIpEAECIEHHOM (PparMeHTe, CTaBUTh BOIIPOCHI K ()parMeHTy TEKCTa;

BJA/ICIOT TEPMUHAMHU M TMOHATHUSMU: MUMMYHUTET, HecleUn(pUUecKuit
UMMYHHUTET, CcHEUU(UYECKUH UMMYHHUTET, HUHTEPPEPOHbI, CUCTEMA
KOMIUIEMEHTa, BocHnalieHue, makpodaru, T-mumpouuTsl, MIa3sMonuThl, B-
KJIETKH, KIETKM MMMYHHON mMamsATH, BTOPUYHBIA HMMMYHHBIM OTBET,
aJlJIeprus, aJlJIepreHsl.

Tewma 7. HacnencTBeHHOCTh U U3MEHYMBOCTH Opranu3mMoB (14 yacoB)

3aKOHOMEpPHOCTH  HACIIEIOBAaHUSI  MPU3HAKOB,  yCTAHOBJICHHBIC
I'. Mengenem. IloHsATHME HACIEICTBEHHOCTH W WU3MEHUYMBOCTHU. M3ydeHne
HacnenacTBeHHocTH I'. Menaenem. MonorubpuaHoe ckpeniuBanue. [lonstue
O JIOMHUHUPOBAHUM, JIOMUHAHTHBIX M PEIECCUBHBIX MPU3HAKAX. 3aKOH
eAMHO000pa3usi THOPUIOB MEPBOrO MOKOJEHUs (MepBbid 3akoH . Mennens).
3akoH pacuierieHus (Bropoil 3akoH [. Mengens). CraTUCTHYECKUM
XapakTep 3aKOHOB HACJEJOBAaHHUS MPU3HAKOB IPU  MOHOTHOPHUIHOM
CKpeluBaHuU. L[{UTOIOrMYECKHE OCHOBBI HACIEIOBAHHUS NPU3HAKOB IMpHU
MOHOTUOPUAHOM CKpeluBaHuu. [IoHsATHE O JOMHUHAHTHBIX M PEIECCUBHBIX
amnensx. [lonstue o0 amienbHBIX Te€HAaX, TEHOTHUIE, (PEHOTHUIIE, TOMO3UTOTE U
TETEPO3UTOTE.
B3anmoaelcTBrE alIebHBIX T€HOB: MOJHOE JOMHHUPOBAHUE, HEIOJIHOE
JTOMUHHMpPOBaHUE, KOJOMUHUpOBaHWE. [loHsiTHE O  MHOXKECTBEHHOM
ajuieNM3Me. AHAIM3UPYIOIIEE CKPEMBaHUE.

JHuruOpuaHoe CkpempBaHue. 3aKOH HE3aBUCHMOIO HAaCIEJOBaHUSA
MPU3HAKOB (TpeTuil 3akoH I'. Menaens).

XpoMocoMHasi Teopusi HaciieAcTBEHHOCTH. [loHsTHE O cleniIeHHOM
HaCJIEJIOBaHHH, rpymnmnax CUEIUICHHUS, KPOCCHHTOBEDE, 4acToTe
KPOCCUHTOBEpA.

I'enernyeckue kapThl. OCHOBHBIE MOJIOKEHUSI XPOMOCOMHOW TEOPUH
HACJICJICTBEHHOCTH.

I'eneruka nosa. IloHsATHE 1OJIa ¥ TOJOBBIX pa3iInduil. XpOMOCOMHOE

onpexaeneHue nona. [loHsATHE O MOTOBBIX XpPOMOCOMAaX U AyTOCOMAaXx.

Oco0eHHOCTH HACTIeIOBAHUS TPU3HAKOB, CIIETIJICHHBIX C TTOJIOM.

['eHOTHIT KaK LIEIOCTHASI CUCTEMA.

N3meHunBOCT, Opranu3MoB. Ponb reHOTHMIIA W YCIIOBUM CpEIbl B
dbopMupoBaHUM TpU3HAKOB. DOpPMBI H3MEHUHMBOCTH: HEHACJEICTBEHHAs
(MoauduKalMOHHAs ) M HACTEACTBEHHAs (F€HOTUITMYECKAs) U3MEHUYUBOCTb.

Monudukanmonnas nsmeHnunBoctb. Hopma peakiuu. CTaTucTuueckue
3aKOHOMEPHOCTH MOAU(PUKAITMOHHOM U3MEHYUBOCTH. 3HayeHue
MOAU(PUKAITMOHHOW U3MEHINBOCTH.

'eHoTunMueckass W3MEHYUMBOCTH M €€ BuAbl. KomOWHaTHBHas
U3MEHYUBOCTb. MyTauuoHnHas U3MEHYUBOCTb. CrnoHTaHHbIE u
WHIyIMpOBaHHbIC MyTaluu. [IoHsITHE 0 MyTallMM U MyTareHHbIX (haKTopax.



F@HHBIC, XPOMOCOMHBIC KW T'CHOMHBLIC MYTAllUH. Comaruueckue H
ICHCPATHUBHLIC MYTallUH. HGT&J’IBHBIG, IMOJIYJICTAJIbHBIC, HeﬁTpaHBHBIe 151
IMOJIC3HBIC MYyTAallUH. 3HaueHne reHOTUITMYECKOM N3MEHUYNBOCTH.
OcobenHocTH HaCJICACTBCHHOCTH MW H3MCHUYHMBOCTH Yy UYCJIOBCKA.
MCTOIIBI N3y4YCHUs  HACJICACTBCHHOCTHM MW  HU3MCHUMBOCTH  YCJIOBCKaA:

rCHEAJIOTUYCCKUMN, OM3HEIIOBBIM, LIUTOr€HETUYECCKUH,
nepMaroriupuuecKkuii, OMOXUMHUYECKUE.
Hacnencreeuunie 0oJIe3HU YeJIOBEKA. ['enunie 0oJIe3HU

(benunkeronypusi, remouius). XpoMmocoMHble 0one3nu (cuHapom JlayHa,
CUHJpPOM KoOIlaubero Kpuka, cunapom lllepemeBckoro — TepHepa, cuHAPOM
nonucomuu mo X-xpomocome, cunapom Kusiindensrepa). Ilpodunaktuka,
JIMarHOCTHKA U JICYCHUE HACIIE/ICTBEHHBIX OOJIE3HEH.

JleMoHCTpanuu: CXEMBI U TaOJIUIIbI, WJUTIOCTPUPYIOIINE
MOHOTUOPUAHOE M JUTHOPHUIHOE CKPELIMBAHHME, IEPEKPECT XPOMOCOM,
HEMOJIHOE JOMHHUPOBAHUE, CUECIUICHHOE HAcCJeI0BaHUE, B3aWMOJICHCTBUE
reHoB. JKuBble pacTeHus, repoapuu, KOJUICKIIUN, MOJEIH, MYJISKH, TaOJIUIIBI
JUIS. WJUTFOCTpPAllMM 3aKOHOMEPHOCTEN HAacleAOBaHUs IPHU3HAKOB; >KUBBIC
pacTeHus WM TepOapHble HSK3EMIULIPHl PACTeHUN IS WILIIIOCTpallid
MO (PUKAITMOHHON M MYTAIlMOHHONW M3MEHYMBOCTH. TaOJuIlbl, KOMHATHBIC
pacTeHus, WUIIOCTpUpPYIOIIME MyTanuu. M300paxkeHuss HOPMaJbHOU W
MyTaHTHOU dopm Apo3oduiibl. CxemMbl MEXaHU3Ma BOSHUKHOBEHUSI T€HHBIX,
XPOMOCOMHBIX Y TEHOMHBIX MyTaluid. CXeMbl T€HETUUECKUX KapT XPOMOCOM
YeJI0BEKA, TPUMEPHI POAOCIOBHBIX, XPOMOCOMHBIX aHOMAJIMI YEIOBEKA U UX
(EeHOTUTTNYECKUX TTPOSIBIICHUM.

JlabopaTopHbie pabOThI
3. H3yuyeHue W3MEHUMBOCTM Yy PpACTEHUHW U IKUBOTHBIX, ITOCTPOEHUE
BAPUALIMOHHOTO psiia U BAPUALIMOHHOM KPUBOW.

[IpakTueckue paboThI
6. Pemenne 3amau mo TemMam «MOHOTHOpPUIHOE CKpEIIMBAHUE» U
«IurnbpuiHOe CKpEIuBaHUEe.
7. Pemenne 3amau nmo teme «HacnemoBaHuwe NpU3HAKOB, CUECIUIEHHBIX C
IOJIOM.

OCHOBHBIE TPEBOBAHUA
K PE3VJIbTATAM YUYEBHOM JEATEJIBHOCTHU YUAILINXCA
Yyarumecs:
3HAIOT HA YPOBHE MPEACTABICHUS:
0 MHO’>KECTBEHHOM aJlJICIN3ME;
TUNAX MyTallui;
3HAIOT:



3HAUYE€HHUE HACIIEJICTBEHHOCTU U U3MEHYUBOCTH JJIsI OPTaHU3MOB;
3aKOHBI HACIIEJICTBEHHOCTH, ycTaHOBJIeHHbIE ['. MeHnenem;

THUIIbI B3aUMOJICUCTBUS aJJIETbHBIX T€HOB;

OCHOBHBI€ MOJIOKEHUSI XPOMOCOMHON TEOPHH;

(GopMbl  HM3MEHYMBOCTHM  OPraHMW3MOB:  MOAU(UKAIUMOHHYIO U
F€HOTUITNYECKYI0 (KOMOMHATUBHYIO U MYTAIIMOHHYIO);

O0COOEHHOCTH HACJIeICTBEHHOCTH U M3MEHYMBOCTHU YEJIOBEKA;

HaCJIeICTBEHHBIE 00JIE3HU YEIOBEKA;

YMEIOT:

XapaKTEepU30BaTh 3aKOHOMEPHOCTH HACJIEIOBAaHMSI TPHU3HAKOB Y
OpraHU3MOB;

COCTABJISITh CXEMbI CKPEILIMBAHMUS;

pemath 1 0POPMIISITE TEHETUUECKUE 3a/1a4H;

COCTABJISITh BAPUALIMOHHBIN s/l U BAPUALIMOHHYIO KPUBYIO;

BBINIOJIHATH JIa0OpAaTOpHYO paboTy, (PUKCHUpPOBATh, aHATU3UPOBATH U
0 OpPMJIATH MOTYUYEHHBIE PE3yJIbTATHI;

NPUMEHSATh 3HAHHS 3aKOHOB HACJIEJACTBEHHOCTH M M3MEHUYMBOCTH IS
o0BsAcCHEeHHs (OPMHUPOBAHUS TPU3HAKOB M CBOMCTB y MIOTOMKOB;

000CHOBBIBATh 3HAUCHHUE T€HETUKU JJISI MEIUIINHBI;

OOBACHATh U AHAJU3UPOBATH MH(POPMALIUIO, MPEACTABICHHYIO B BUJE
PUCYHKOB, Ta0JINLL;

UCIIOJIb30BAaTh MPUOOPETEHHbIE 3HAHMS M YMEHHS TIpU aHaJIU3e
3aKOHOMEPHOCTEN HACIEACTBEHHOCTH M M3MEHUYMBOCTH OPraHU3MOB Pa3HBIX
BUJIOB (IIs1 TIPOQPMIAKTUKHU ACHCTBUSA aJIKOTOJIS, KypEeHHs, yHOTpeOJICHUs
HApKOTHUYECKUX CPEICTB HA OPraHU3M YEJIOBEKA, MPHU aHAIU3E POJOCIOBHBIX
Y 3aKOHOMEpPHOCTEH HAacCJIeIOBaHMs OIPEACIICHHBIX MPU3HAKOB Y YJICHOB
CEMBH);
aHAJM3UPOBATh TEKCT Y4yeOHOro TOCOOWS, BBIJCHSATH TJIABHOE B
oIpeeIeHHOM ()parMeHTe, CTaBUTh BOIPOCHI K (PparMeHTy TEKCTa;

BJIA/ICIOT:

OCHOBHBIMH  TIOHSATHUSIMA W TEPMHHAMHU:  HACIEICTBEHHOCTb,
W3MEHYMBOCTh, THOpHAM3ANMSA, THOPHI, MOHOTHOPHIHOE CKpPEIIMBaHWE,
TUTHOPUIHOE CKpEUIMBAaHKWE, JIOMHUHHPOBAHHME, IOMHUHAHTHBIC TPU3HAKH,
pelecCUBHBIC TPU3HAKW, JOMHUHAHTHBIC aJlJIeIM, PEIEeCCUBHBIC aJIJICIH,
aJlJIeJIbHbIE TE€Hbl, TOMO3UI0Ta, T'€TePO3UroTa, r€HOTHUN, (EHOTHUI, MOJIHOE
JOMUHUPOBaHHUE, HEMOJIHOE  JIOMHHHUPOBAHHUE, KOJJOMUHUPOBAHUE,
CIICIUICHHOE HacJIeIOBAHKE, KPOCCUHIOBEpP, IPYIINa CIETUICHHs, MOPTaHu/Ia,
HacJeI0BaHUe, CUEIJIEHHOE C MOJIOM, F€HEeTHYecKas KapTa, IMOJj, MOJIOBbIE
XPOMOCOMBI, ayTOCOMBI, MOJU(UKAIIMOHHAS U3MEHUYUBOCTh, HOPMa PEaKIIUH,
MoauduKaIus, BaApualOHHAs] KpUBasi, BAPUAITMOHHBINA Psii, KOMOMHATHBHAS
W3MEHYMBOCTh, MYTalIMOHHASI U3MEHYUBOCTh, MyTarcHbl, MyTallli, T€HHbIE
MyTallii, XPOMOCOMHBIE MYyTallid, T€HOMHBIE MYTallud, MOJUILIOUIU,



I'CHHBIC 6OJ'I€3HI/I, XPOMOCOMHBIC 60J'I€3HI/I;
METOJIMKOM peHICHUA T'CHCTUYCCKUX 3a1a1.

Tema 8. Cenexkuus u OnorexHosorus (3 Jaca)

Cenexkuust pacTEHHM, )KUBOTHBIX U MUKpOOpranu3moB. [lonsaTus copra,
nopobl, mramMa. OCHOBHBIE HAIIPABICHHUSI COBPEMEHHON CEJIEKIUN. JTaIbl
CEJICKUMOHHON paboThl. MeTOoabl CeNeKUUU: HCKYCCTBEHHBIM OTOOP
(MaccoBbIi W WHAWBUAYAIbHBIN),  HWHAYUUPOBAHHBI  MyTareHes,
ruopuan3anus (MHOPUAWMHT W ayTOPUIWHT), OTJaJeHHAs TUOpUIU3aIUs.
[IpeononieHne CTEpUIBHOCTH  MEXBUAOBBIX THOpUIOB. JlocTHKEHUS
COBPEMEHHOM CEIICKIIUU.

[lonsitue OuorexHonoruu. (OCHOBHBIE HANPABICHUS M OOBEKTHI
onorexHonoruu. Kierounas u reHernueckas wuHxeHepus. llomydenue
TPAHCTEHHBIX PACTEHHUM W KUBOTHBIX. [ €HETHUECKAsi MHKEHEPHUS: YCIIEXU U
JOCTHXKEeHUs], Ono0e30nacHoCThb. ['eHHas Tepanus.

JleMOHCTpauu: TaONuIbl, WUIIOCTPUPYIOIIME CXEMbl IPOBEICHUS
CEJIEKIIMOHHON paloThl, JOCTHUXKEHHUS CEJIEKIUH, pa3HooOpa3ne COpTOB
KYJBTYPHBIX PACTCHUN U MOPOJ IOMAIIHUX KMUBOTHBIX, METO/ABI KIECTOYHOU
U TEHETUYECKON HH)KEHEPHUH, MpUeMbl OMOTEXHOJOTHMH; CXEMbI BbIIEICHUS
HeoOxoaumbix ¢pparmentoB JIHK unu PHK u ux BBeAgeHue B KIETKU JPYTUX
opranu3MoB. M300pakeHus TPAaHCTEHHBIX PACTEHUN U KUBOTHBIX.

OCHOBHBIE TPEBOBAHUIA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAIITUXCS

VYyamuecs:

3HAIOT HA YPOBHE MpeAcTaBiIeHus o (00):

ATamax CeJIeKIuu;

TJIABHBIX HHCTPYMEHTAaX T€HETHIECKON MHKEHEPHH;

dTamax BBEACHHUS UYXKEPOAHBIX TE€HOB B KIETKH Pa3IUIHBIX
OpraHU3MOB;

MeTOoAax MOJTyYeHHUs TPAHCTEHHBIX KUBOTHBIX;

3HAIOT:

OCHOBHBIC HAIpPaBJICHUS, METOAbl W JOCTIKEHUS COBPEMEHHOU
CEJICKIINH;

OCHOBHBIEC OOBEKTHI, HAIPABJICHHS U JTOCTKECHUS OMOTEXHOJIOTHH;

YMEIOT:

XapaKTEPU30BaTh OCHOBHBIC METOJIBI CEJICKITNN;

PUMEHSATh 3HAHHS 3aKOHOB HACJICJACTBEHHOCTH M M3MEHYUBOCTH JIJIS
o0bscHeHHS (OPMHUPOBAHKS TPU3HAKOB M CBOMCTB Y IOTOMKOB;

OOBSACHITh MPUYUHBI MHOT000pa3vs TOpPOJ >KUBOTHBIX W COPTOB
pacTeHui;

OOBSICHATH MPOOJEMBbl OMOOE30ITaCHOCTH, CBA3AaHHBIC C MEHETHYECKOU



VH)XEHEPUEH;

UCIOJIb30BaTh MPUOOPETCHHbIE 3HAHUS W YMEHUS JUIsl CpaBHEHUS
Pa3HBIX COPTOB PACTEHUI U MOPOJI )KUBOTHBIX, OOBSICHEHUSI OUOJIOTUYECKOTO
pa3Ho00pa3us KyJIbTyPHBIX PACTCHHM, TOPO]T ’KUBOTHBIX;

OOBSCHATh M aHAIM3UPOBATH WH(GOPMAIINIO, TTPEICTABICHHYIO B BUJIE
PHUCYHKOB, Ta0JINLL;

aHAJIM3UPOBATh TEKCT Yy4yeOHOTrO TOCOOUS, BBIACNATH TJaBHOE B
oTpeieJIeHHOM (parMeHTe, CTaBUTh BOIPOCHI K (PparMeHTy TEKCTa;

BJIQJICIOT OCHOBHBIMHM TOHATHSIMHU M TEPMHHAMH: CEJIEKIUs, COpPT,
mopojia,  IMITaMM,  HCKYCCTBEHHBIH  OTOOp,  MaccoBbli  OTOOD,
WHIUBUYAIbHBIM  OTOOp, WHAYLHPOBAHHBIA MyTareHe3, WHOPUAMHT,
ayTOpUAWHT, OWOTEXHOJOTHS, KJICTOYHAs WHXKCHEPHs, TeHeTHYecKas
WHXXEHEPHs, TPAHCTCHHBIC OPraHW3Mbl, T€HHas Tepamus, >KUBOTHbIC-
OMOPEAKTOPHI, PACTCHUSI-OMOPEAKTOPHI.

Tema 9. DBosmronust opranuueckoro Mmupa (12 gacon)

I'nnotessl IIPOUCXOKIACHUA KHU3HU. OcHOBHEBIE T'MIIOTE3bI
IMPOUCXOXKACHUS JKU3HHU Ha 3emie.
I/ICTOpI/Iﬂ pPa3BUTHA SBOJIIOIIMOHHBIX B3I'JI110B. ITonsTue

OuoJIornyecko  3BoOLMH.  Pa3BUTHE  HBOJIOIMOHHBIX  B3TJISAJIOB
(K.b.JIamapk, Y.JlapBuH, CUHTETHYECKAs TEOPUS IBOJIIOLUN).

CoBpemeHHbIE TpejcTaBieHus o0 spomonuu. llomynsmus -
AJIEMEHTAPHAS €IMHULIA SBOJIIOIUU. DJIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJICHUE.
['enetnueckoe pasHooOpaszue B moNyasanusx. Ponap MyTanMoOHHOW U
KOMOWHATUBHOW M3MEHYMBOCTH. Murparuu (MOTOK T€HOB). BONHBI XU3HU,
nperid reHoB, H30IAIHS. DBOTIOMUOHHAS POJIb MOIUGUKAIIHA.

JIBIDKYyIIIME CUITBI U PE3YJIbTaThl ABOJOIMK. BugooOpazoBanue.

MaxkposBoirousi U €€ JokaszaresibCTBa. [loHATHE MaKpOIBOIIOLKM.
CpaBHUTEIbHO-aHATOMUYECKHUE, TMAJICOHTOJIOTUUECKHE, IMOPUOIOTUUYECKHUE,
MOJIEKYJISIPHO-TEHETUUECKHUE JJOKAa3aTeIbCTBA HBOJIOINH.

I'maBHbIe HampaBiieHUs 3BOJIOLMU. [Iporpecc u perpecc B 3BOJIOLNH.
[Tonarue o MyTAX IOCTIKCHHS OHOJOTHMYECKOTO TIporpecca (aporeHes,
ayiorenes, kararenes). CriocoObl OCYIIECTBICHUS IBOTIOIIMOHHOTO MpoIiecca
(AuBeprexHIys, KOHBEPreHIIMS ).

[Ipoucxoxknaenue W 2BOMIOUMS  4enoBeka.  PopmupoBaHue
IpeACTaBICHUI 00 3BOMIOIMHU YelloBeKa. MecTo 4esnoBeKka B 300JI0THYECKOM
cuctemMe.  Mopdonoruyeckue — OTIMYUS ~ 4YeloBEeKa  OT  JIPYTux
MJIEKOTTUTAOIIHX.

OTanbkl W HAINpPABICHUA SBOJIONUM 4enoBeka. lIpencraBneHust o
MPEIIICCTBEHHUKAX 4eJOBEKa. ABCTpPaJONUTEKH. J[peBHEWIINe JIIOIu.
UYenosek ymenbid. YenoBek NpsAMOXOAIINN. [[peBHUE U MCKOMAEMbIE JTIOIU
COBPEMEHHOI0 THUIIA.



JIBIKyIMe CWJIbl aHTpororeHe3a W ux creunuduka. [Ipeamnocbuiku
aHTponorenesa. buosornueckue u coryaibHbie (PaKTOPHI aHTPOTIOTCHE3A.

YenoBeueckne pacbl, HX MNPOUCXOXKIAECHHUE W E€IUHCTBO. Pacusm.
OcoOeHHOCTH ABOJIIOIMY YEJI0BEKAa HA COBPEMEHHOM JTarle.

MHoroo0Opa3ue >Ku3HM — pe3yiabTar »3Boonuu. Kriaccudukarus
OpraHu3MoB. [[puHIMUIIBI CHCTEMATUKM.

JIeMOHCTpauuu: MOAEHN MNaJCOHTOJOTUYECKUX HAXOMOK; KOJJICKIUH
«DopMBI  COXpPAaHHOCTH MCKOMAE€MbIX BHUIOB PACTCHUW U KUBOTHBIXY,
«['oMoJI0THS MJI€YEBOro M TA30BOI0 MOSICOB KOHEYHOCTEH», «l'oMoJiorus B
CTPOCHUM KOHEYHOCTEM HA3€MHBIX IM03BOHOUHBIX», «PynuMeHTapHbIe
OpraHbl MO3BOHOYHBIX»; CKEJIETHI YEJIOBEKA U MTO3BOHOYHBIX )KUBOTHBIX.

JlaGopatopHbie paboThI
4. M3ydeHWe TOMOJIOTHYHBIX OPTaHOB, PYJAMMEHTOB KaK JI0Ka3aTEIbCTB
IBOJIIOIIHH.
5. BoisiBnienne apomop§o30B U asioMop(o30B y paCTEHUMN U KUBOTHBIX.

OCHOBHBIE TPEBOBAHUA
K PE3YJIbTATAM YUYEBHOU JEATEJIBHOCTU YUAIITUXCS

Yuamuecs:

3HAIOT Ha YPOBHE MPEICTABICHUS:

0 MYTSIX JIOCTUXKEHUSI OMOJIOTUYECKOTO TIPoTpecca;

NpEAIECTBEHHUKAX YEJIOBEKa;

3HAIOT:

OCHOBHBIE TUIIOTE3bI MPOUCXOXKACHUS )KU3HU HA 3EMJIE;

ocHoBHbIE Teopuu 3Boonuu (JK.b.Jlamapk, YU.JlapBuH, ciHTETHYECKas
TEOPHS SBOJIIOIUN);

OPEANOChUIKH, JBIKYIIME CWIbl M PE3yJbTaThl 3BOJIOIUU C
COBPEMEHHBIX MMO3UIUN;

(bOopMBI €CTECTBEHHOT'O 0TOOPA;

CrocoObl BUI000pa30BaHuUs;

JI0Ka3aTeIbCTBA IBOIIOLINY;

OCHOBHBIE = TAKCOHOMHYECKHE  E€IMHMUIbI,  HCHOJIb3yEMbIE B
CUCTEMATHKE;
NPUHIMIBL KJIACCU(PUKAIMA BUJOB >KUBBIX OPraHU3MOB U COBPEMEHHYIO
OMOJIOTUYECKYIO CUCTEMY;

MOJIO’KEHHE YEJIOBEKA B 300JIOTUYECKON CUCTEME;

KaueCTBEHHbBIC OTJINYMS YEIOBEKA OT )KUBOTHBIX;

YeJI0BEYECKHUE PAChl U UX OTIUYUTEIbHbBIC YEPTHI;

0COOEHHOCTH HBOJIIOLIMM YEJIOBEKAa HA COBPEMEHHOM 3Tarl€;

YMEIOT:

XapaKTepU30BaTh BOJIFOIIMOHHBIN MPOIECC U PE3yJIbTaThl SBOJIIOIINH;



pacno3HaBaTh pyJUMEHTHI U aTaBU3MBI,

XapaKTEepU30BaTh HATambl AHTPOINOTEHE3a, pPOJb OWOJOTHYECKUX U
COLIMAJIBHBIX ()aKTOPOB B IBOJIOLIUU YEIOBEKA;

J0Ka3bIBaTh €IMHCTBO YEIOBEYECKUX Pac;

aHAJIM3UPOBATh TEKCT Yy4yeOHOrOo TOCOOUS, BBIACNATH TJIaBHOE B
OIpPEJIEIICHHOM (PparMeHTe, CTaBUTh BOIIPOCHI K (PparMeHTy TEKCTa;

BIAJICIOT TOHATUSIMM W  TEPMUHAMM: DSBOJIIOIUSA, Oopbda 3a
CyIIECTBOBaHWE,  BHYTpUBHIOBas  Oopbba, MexXBUI0Bas  OopbOa,
€CTECTBEHHBIN 0TOOD, JIEMEHTAPHOE IBOJIIOIIMOHHOE SIBJICHUE, MPEINOCHUIKI
HBOJIIOIMH, TTIOTOK T€HOB, Jpel(] reHOB, MOMYJISIIIMOHHBIC BOJHBI, W30S,
JOBIKYIIUA ~ OTOOp,  CTAOMIM3UpPYIONUMKA  OoTOOp,  BUI000pa30OBaHWE,
JIUBEPreHrs, (QUIOreHeTUYECKUe  pAdbl, TOMOJIOTMYHBIE  OpraHsbl,
aHAJIOTUYHBIE OPraHbl, PYJMMEHTHI, aTaBU3Mbl, OMOJOTHYECKUI Mporpecc,
MOP(POPU3HOTOTUUECKHI nporpecc, OMOJIOTUYECKUI perpecc,
MOP(POPU3HOTOTUYECKUIA perpecc, KOHBEpPreHI s, JIUBEpPreHIus,
AHTPOIIOTEHE3, AaBCTPAJIONUTEKH, HEaHAepTalel, KpPOMaHbOHEL, paca
4eJI0BEKa, PACHU3M.



