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TlosicHUTEILHAA 3aNIMCKA

IIporpamma 31ekTUBHOr0 Kypca «PelreHne 3a1a4 MOBBIIEHHON CIIOKHOCTH o
OMOJIOTUU» COCTaBJICHA B COOTBETCTBHH:

- ¢ TpeboBaHusiMu  DenepanbHOr0 IOCYJapCTBEHHONO 00pa30BaTENbHOIO CTaHAapTa
cpeaHero o0mero oOpa3oBaHusi, YIBEP)KICHHOIO IMPUKa30M MMHHUCTEPCTBA 00pa30BaHUS U HAYKH
Poccuiickoit @eneparuu ot 17 mas 2012 1. Ne 413 (B nmeiicTByromiei penakiiuu); YTBEpKACHHOTO
npuka3oM MuHucrepctBa oOpaszoBaHus U Hayku Poccuiickoit ®enepauuu (B aeiicTByromei
pelaKkuum) ¥ Ha OCHOBE

C Y4€TOM
- NPUMEPHOM OCHOBHOM 00pa30BaTENbHOM NPOrpaMMbl CpeIHEro oOIero o0pa3oBaHMS

(omoOpena pemieHueM (eAepatbHOrO  y4eOHO-METOIMYECKOT0 OOBEIUHEHHS M0  00lmemMy
obpazoBanuto (mpoTokon ot 28 uroHs 2016 r. Ne2/16-3).
Ha OCHOBE HOPMAMUGHBIX U NPABOGHIX OOKYMEHM 06:

1 3akon «O06 obOpazoBanuu B PD» (or 29.12.2012 Ne273-®3, ¢ momomuenusimu ot 29.07.2017
Ne216-03).

| ®enepanbHBI TOCYAapCTBEHHBI 00pa30oBaTEeNbHBIN CTaHAAPT CPEAHEro oOmero odpa3zoBaHws,
yrBepkaeHHbIN npukazoM MOuH P® ot 17.05.2012 Ne413 (¢ usmenenusimu ot 29.06.2017 Ne613).

| «DenepanbHBI MEpPEeYeHb Y4YEOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIb30BAHUIO TPH peaTu3aluu
UMEIONINX TOCYIAPCTBEHHYIO aKKPEAWUTALUIO 00pa3oBaTEIbHBIX IMPOrpaMM HavalbHOTrO OOIIEero,
OCHOBHOTO OOIIEro, CpefaHero oO0Imero oOpa3oBaHMsA, YTBEPXKAEHHOrO MpUKa3oM MuHHCTEpCTBA
npocBeniennus Poccuiickoit ®@enepaunn ot 28.12.2018 Ne345 (c um3menenusimu ot 08.05.2019
Ne233).

| PexomeHganuu 1O OCHAIICHWIO OOMIE00pa30BaTEIbHBIX YUPEKACHUH y4eOHBIM U y4eOHO-
nmabopaTtopHbIM 00OpyaoBaHHEM, HeoOXomumbiM st peanuzanuun PI'OC ocHOBHOro 00I1IeTO
00pazoBaHus1, OpraHU3aIUN TPOCKTHON NESITeTbHOCTH, MOJICTIUPOBAHUS M TEXHUYECKOTO TBOPUECTBA
oboyuaroruxcst (Pekomennmanun MunuctepcTBa oOpasoBanus u Hayku PD ot 24.11.2011 NeM/I-
1552/03).

| TImcpmo MunucrepctBa oOpazoBanusi u Hayku P® ot 28.10.2015 Ne08-1786 «O paboumx
porpaMMax y4eOHBIX IPEIMETOB.

| Ilpumepnasi ocHOBHasi oOpa3oBareibHas Mporpamma cpeaHero oomiero odpasoBaHus (0go0peHa

penieHueM  QeneparbHOro  y4eOHO-METOMUYECKOr0 OOBEAMHEHHS 10 00meMy o00pa3oBaHHIO
(mpotokoi ot 28.06.2016 Ne2/16-3).

OO1as xapakTepucTuKa Kypca

JlaHHBIN SIEKTUBHBIA y4eOHBIA MpeaMeT npeaHazHaueH ans oOydarommuxcs 10-11-x kmaccos,
UHTEPECYIOIIUXCS ~ OHONOTHEel,BRIOpABIIMX  JAHHBIA  NpeAMET Uil IPOXOXKACHUS
rOCy/IlapCTBEHHOW MTOTOBOM aTTeCTallud M IUIAHUPYIOUIUX TIOCTYNaTh B MEIUIUHCKUE,
CEJIbCKOXO3SIUCTBEHHBIC, BETEPUHAPHBIE M  JApyrue Mpo(ecCHOHANbHBIE  YUPEKICHUS
OMOJIOTMYECKOT0 U 9Kojorudeckoro mnpoduis. Kypc sBisercs IONOTHEHHEM MPOrPaMMBI
yuebHoro npeamera «buonorus» B 10, 11 kmaccax.

Konuemnius mporpammsl Kypca 3akIl04aeTcs B TOM, 4TO €€ pa3padoTKa CBsi3aHa C pa3pabOTKOn
CUCTEMBI CIIEeIHUATN3UPOBAHHON MOATOTOBKU (YrIyOJIEHHOTO OOYYeHHs) B CTapIIUX KiaccaxX W
HalpaBJIEHO HA peaJn3alyi0 JUYHOCTHO - OPUEHTUPOBAHHOIO IIpoliecca, MPH KOTOPOM
MaKCUMAalbHO YUYUTBHIBAIOTCS WHTEPECHl, CKIOHHOCTH, U CIHOCOOHOCTH CTapIICKIaCCHUKOB.
OCHOBHOM akIIEHT Kypca CTaBUTCSI HE HA PUOPUTETE COJAEPKAHMS, & HA IPUOPUTETE OCBOCHUS
yUYaIIUMHCS CIIOCOOOB NEHCTBHIA, HE HaHOCS yiepd camMoMy COAEpKaHHIO, T.€. PA3BUTHUIO
NPEAMETHBIX M MEXIPEIMETHBIX KOMIIETEHIIMM, 4TO HAaXOJUT OTPAaK€HHWE B KOHTPOJIBHO-
M3MEpUTENbHBIX MaTepuanax EI'D. AKTyanbHOCT, yMEHHUS pemiaTh 3aJaddl M0 OHOJOTHUU



Bo3pacTaeT B cBsi3u ¢ nposeneHueM [MA B ¢opmare EI'D mo Ouonorum, a Takxke ¢ TEM, 4TO
HE00X0IMMO MPUMEHSAThH 3HAHUS Ha MPAKTHKE.

Pemenne 3amay mo OWONOTHMHM JaeT BO3MOXHOCTH JIy4llle TIO3HATh (yHJAaMEHTAJIbHBIC
00111e0M0IOTMYECKHE TTOHSTHUS, OTPAKAIOIIUE CTPOCHUE U (PYHKIMOHUPOBAHHE OMOIOTUYECKUX
CHCTEM Ha BCEX YPOBHAX OpraHU3AlMU KU3HU.

Pemenne 3ama4 mo OMOJOTMM TO3BOJISIET TAKKe YIIyOUTh M 3aKPENHTh 3HAHHS IO paszenaM
oOmreii Ononoruu. OTpOMHYIO BaXKHOCTh B HEIIPEPHIBHOM 00pa30BaHUM MPUOOPETAIOT BOIPOCHI
CaMOCTOSITEJIBHOM pabOThl y4yallMXCsl, MBICIUTh CaMOCTOSTEIbHO M HAaxOJIUTh pEIICHHUE.
Co3maroTcst yCclaoBHS U HHIAUBHUIYAIBHON M TPYNIIOBOM (OPM AeATENbHOCTH ydyanuxcs. Takoe
coueraHue JABYX (OpPM OpraHU3alUH CaMOCTOSITEIBHON paboThl Ha YpPOKaX aKTUBU3HPYET
cnabbIX y4allUXcs H JaeT BO3MOXKHOCTh audepeHnupoBaTh MOMOIIb, CIOCOOCTBYET
BOCIIUTAHHUIO B3aUMOINOMOILIM U KojulekTuBU3Ma. Co3fmaer Takke YycJIoBUsS A OoOyueHus
yyYaluxcs CAMOKOHTPOJII M CaMOOLEHKe. OT0 (OpMHpPYET TBOPYECKOE OTHOIIEHHE K TPYAY
BAKHOE JJIs 4YeloBeKa Jto0oi mpodeccur U SBISETCS BAaXXHBIM YCIOBHEM YCIEIIHOTO,
KaueCTBEHHOTO BBITIOJIHEHUSI UM CBOU 00sI3aHHOCTEH.

OCco0EHHOCTSIMHU MPOTPAMMBI Kypca SIBIISIETCA TECHas CBSI3b €0 COACPXKAHUS C YpOKaMu oOmen
O6uosnorun u coorBercTBUE TpeboBanusiM ['ocynapcrBeHHoro crangapra. [logbop marepuasnos
JUIS 3aHATUN OCYIIECTBIIAETCS HAa OCHOBE KOMIIETEHTHOCTHO-OPHUEHTHPOBAHHBIX 3aJaHUii,
HaIpaBJICHHBIX HAa Pa3BUTHE TPEX YPOBHEM OOYUEHHOCTH: PENpOAYKTUBHOTO, MPHUKIATHOTO U
TBOPYECKOTO.

[enbto Kypca sBasieTcs:

» ConeiicTBoBaTh (POPMHUPOBAHUIO TTPOUYHBIX 3HAHUH MO OOMIEeH OWOJIOTHUH, YMEHUM M HaBBHIKOB
pewenus 3aaad s caaun EIND.

* OO000mHUTh, CHUCTEMATU3UPOBATh, PACHIUPUTH W  YIIIYOUTh  3HAHUS  y4aIIUXCS
c(OopMHUPOBATh/aKTyaIU3UPOBATH HABBIKU PEIICHHS OMOJIOTUYECKUX 3a]1ad Pa3IMUHbIX THIIOB.

3amaun:

1. ®opMupoBaHUE CUCTEMY 3HAHUH 110 TJIABHBIM TEOPETUYCCKUM 3aKOHAM OHOJIOTHH.

2. CoBepHICHCTBOBAaHHWE YMEHHE pellaTh OHOJOTHYECKHE 3a/Jauyd  PENpPOIyKTHBHOTO
MPUKJIATHOTO ¥ TBOPUYECKOTO XapaKTepa

3. Pa3Burue KITIOUEBBIX KOMIIETCHIIMM : Yy4eOHO-TIO3HABATENIbHBIX, WH()OPMAIMOHHBIX
KOMMYHUKATHUBHBIX ,COITUATBHBIX.

4. PazBuTue OMOJIOTUYECKOW HHTYHMIIMH, BBIPAOOTKA OMpPENENICHHON TEXHUKHU, UYTOOBI OBICTPO
CIPABUTCS C MPEIOKECHHBIMH 3K3aMECHAITMOHHBIMU 32/IaHUSIMU.

bnaronaps 35eKTHBHOMY Kypcy 110 OUO0JIOTHU:

1. IlognepxuBaeTcs n3ydyeHue OMOJIOTUU Ha 3aJJaHHOM cTaHaapTHOM ypoBHe. Kypc «buosnorus B
3ajjayax» IMOMOraeT 3aKpenuTb W YIIIyOUTh YpPOBEHb 3HAHUH MO OMOJIOTHH, MPUMEHHUTH 3TU
3HaHUS MMyTEM pelIeHUs1 OMOJIOTUYECKHX 3a/1ay.

2. OcymecTBIseTCs JIMYHOCTHO-OPUEHTHPOBAHHBIN 1101X0/] B 00yuyeHHH. TO ecTh yUUTBIBAIOTCS
UH/MBUYAJIbHbIE CKJIOHHOCTH U CIIOCOOHOCTH YYalllUXCs U CO3JAI0TCS YCIOBUA IS 00y4eHUs
UX B COOTBETCTBUH C IPO(PECCHOHATBHBIMU HHTEPECAMHU.

Mecro npeaMeTa B yueOHOM IJIaHE.

DJNeKTUBHBIN y4eOHBIN MTpeIMeT pacCuUTaH Ha 35 yacoB B TeueHHe yueOHoro roja: B 10 kiacce
(1 wac B Hemenmto) u 35 wacoB B 11 kmacce (1 wac B Hegemo). PopMa MPOMEKYTOUHON
aTTeCTalluu —UTOTOBBIH 3ayeT



I[InanupyemMble pe3yabTaTbl 0CBOCHHS Kypca

JIM4HOCTHBIE PE3YyIbTATHI OCBOEHUS 3JIEKTUBHOTO Kypca

VY ygamerocst 0yayT chopMHPOBAHBL:

[J ymMmeHue ylnpaBJIATh CBOEH MIO3HABATEIbLHOM EATEIBHOCTHIO;

[] OCO3HAaHHWE €IUHCTBA U LEJOCTHOCTH OKpPYKAIOLIEro MHpa, BO3MOXHOCTEH €ro
[I03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHHUM HAayKH.

VYdammiicst HOTY9IUT BO3MOXKHOCTB Il (GOPMUPOBAHUS:

] TOTOBHOCTH K OCO3HAaHHOMY BBIOODY JasIbHEH e 00pa3oBaTeIbHON TPACKTOPUH;

(] yMeHHsS IIOCTENIEHHO BBICTPAaWBaTh COOCTBEHHOE IIEJIOCTHOE MMPOBO33PEHUE:
OCO3HaBaTh MOTPEOHOCTh U TOTOBHOCTH K C€amMOOOpa30BaHHIO, B TOM YHCIE U B paMKax
CaMOCTOSITEJIBHON JEATEIBHOCTH BHE IIKOJIBI.

MeranpeaMeTHbIe pPE3yJIbTATHl OCBOEHUS MIEKTUBHOIO Kypca

PerynsaruBneie YV /|

VYyammiics HayuuTcs:

[J cocTaBniaTh (MHAMBHUIYAJIbHO WM B TPYIIE) IJIaH PEUICHUS MPOOIEMBbL;

[J paboTast Mo IUIaHy, CBEpSTh CBOU JEHCTBUS C LEIbIO M, MpPU HEOOXOAMMOCTH,
WCIIPABJIATH OIIUOKU CaMOCTOSITENBHO;

[J [JB nmuanore ¢ yuuTeraeM COBEpUIEHCTBOBATH CAMOCTOSATEIBHO BbIPaOOTaHHbIE KPUTEPHUH
OLICHKH;

[J Ha3pIBaTh TPYAHOCTH, C KOTOPBIMH CTOJIKHYJICS IIPH PELICHUM 3a7a4d, W IpeaaraTh
IIyTH UX NIPEOIOJICHUS.

Yyanuiicst oJy4uT BO3MOXKHOCTh HAYYUThHCS:

[} BBIABUraTb BEPCUU PELICHUS MPOOJIEMBbI, OCO3HABATH KOHEUHBIH pe3ynbTaT, BEIOUPATh
U3 NPEAJIOKEHHBIX M HUCKaTh CAMOCTOSITEIBHO CPEACTBA NOCTHIKECHUS LEIIH;

[] caMOCTOATENIBHO CTaBUTh HOBBIE YUEOHBIE LIEIH U 3a/1a4H;

[ caMOCTOATENBHO CTPOUTH JKU3HEHHBIC IIAaHBI BO BPEMEHHOM IEPCIICKTUBE;

(] mpH IUIAHUPOBAHHMU JOCTHIKECHHS LEJIEd CaMOCTOATEIbHO M aJCKBAaTHO YYMTHIBATH
YCIIOBHUS U CPEICTBA UX JTOCTHKEHUS.

Ilo3naBarenphbic YV ][]

VYyamuiicss Hay4uTCs:

[] KpUTHMYECKHM OLEHMBAThb M HHTEPIPETUPOBATh WHGOPMALMIO C pPa3HbIX MO3MLUH,
pacrio3HaBaTh U (UKCHUPOBATh IPOTUBOPEUHSI B MHPOPMALIMOHHBIX HCTOUYHHUKAX;

(] uckaTh 1 HaXOJIUTh 000OIIEHHBIE CIIOCOOBI pellIeHHs 3a/Ja4, B TOM YHCJIE, OCYLLECTBIIATh
pa3BepHyThIi HMH(OPMAIMOHHBIH MHOUCK W CTaBUTh Ha €ro OCHOBE HOBble (y4eOHblE U
[I03HaBaTENbHbIC) 3aa4H.

VYyamuiics noJy4uT BO3MOKHOCTb HAyYUThCS:

(] HaXOAWUTh U MPUBOJNUTH KPUTUYECKUE aPTyMEHTHI B OTHOIICHUN ACUCTBUN U CYXKICHUN
JpYroro; CHOKOWHO M pa3yMHO OTHOCHTBCS K KPUTHYECKMM 3aMEYaHUsM B OTHOILIECHUU
COOCTBEHHOTO CYX/IEHUs, pACCMaTPUBATh X KaK PeCcypc COOCTBEHHOTO Pa3BUTHUS;

(] BBIXOJMTH 3a paMKU y4eOHOTO MpeaMeTa M OCYLIECTBIAThH LIE€JICHAINPABICHHbIN MOUCK
BO3MO’KHOCTEH JUIs IMPOKOTO MEpPeHoca CPeCTB U CIOCOO0B NeHCTBUS;

(] HaXOAUTh U NMPUBOJUTH KPUTUUYECKUE APTYMEHTHI B OTHOIIEHUN ACUCTBUN U CYXIECHUN
JpYroro; CHOKOWHO M pa3yMHO OTHOCHTBCS K KPUTHYECKMM 3aMEYaHUsSM B OTHOILIEHUU
COOCTBEHHOTO CYX/IEHUs, pacCCMaTpUBAaTh X KaK pecypc COOCTBEHHOTO pa3BUTHSL.

KommynukaTtusHble YV /[

VYyamuiicst Hay4uTcs:



[J OCYHIECTBJISAThH JIEJOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa30BaTEIBHON OpraHU3aIluy, TaK U 3a e MpeiesiaMu), oJ0upaTh MapTHEPOB
JUIS IeTIOBOM KOMMYHHUKAIIUU HCXOJISl M3 COOOpaKCHUI Pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a
HE JJUYHBIX CUMIIATUH;

(] mpH OCYIIECTBICHUM T'PYMIIOBON pabOThI OBITH KaK PYKOBOJUTENEM, TaK U HYICHOM
KOMaH/Ibl B Pa3HbIX POJIAX (T€HepaTop WJeH, KPUTHK, UCIIOJHUTENb, BEICTYMAOIINMA, SKCIIEPT U
T.J.).

Yyamuiics moJy4uT BO3MOXKHOCTb HAYUUThHCS:

[J KOOPIMHUPOBATh W BBINOJHATH PabOTy B YCJIOBHSX PEaTbHOTO, BUPTYaJIbHOTO M
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

[J pa3BepHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAaHUEM
aJICKBAaTHBHIX (YCTHBIX U MMUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

[J pacrmo3HaBaTh KOH(MJIUKTOTEHHBIE CUTYallMHM M TMPEJOTBPAIIAaTh KOH(IMKTHI 0 WX
aKTUBHOW (ha3bl, BBICTpAWMBATH JEJIOBYI0O W 00pa30BaTeIbHYI0 KOMMYHHUKAIIMIO, wu30eras
JTUYHOCTHBIX OLIEHOYHBIX CYXICHUH.

[IpeameTHBIE pe3ynbTaThl OCBOCHUS PJIEKTUBHOTO Kypca

[J BeIMTyCKHUK Hay4IUTCS:

[J Hcnonb3oBaTh o0O0IIME mpueMbl pPaOOTBI C TECTOBBIMH 3aJaHUSIMU  PAa3IUIHOU
CJIO’)KHOCTH, OPUEHTHUPOBATHCS B MIPOTPaMMHOM MaTepHasie, YMETh Y€TKO (OPMYIUpPOBATH CBOU
MBICJTH.

[J YMeTh paBWIIHLHO pacipenessiTh BpeMs MPH BHITIOJIHEHUH TECTOBBIX PadoT.

[J O600mare ¥ OPUMEHATh 3HAHUS O KIETOYHO-OPraHM3MEHHOM YpPOBHE OpraHU3aluu
KU3HU.

[J O6001maTe 1 MPUMEHSTH 3HAHUSI 0 MHOTOOOpa3uy OPraHU3MOB.

BbIyCKHHUK TOTyYUT BO3MOKHOCTbh HAYYUTCS:

[J ConocraBisiTh OCOOEHHOCTH CTPOEHUS U (YHKIIMOHUPOBAHHS OPraHMW3MOB Pa3HBIX
LApCTB.

[J ComocTaBisTh OMOJIOTUYECKHE OOBEKTHI, TPOLIECCHI, BICHUS, MPOSBIISIFOIIMXCS HA BCEX
YPOBHSAX OpraHU3ally KU3HU.

[J YcraHaBiMBaTh MOCJIEI0BATEILHOCT OMOJIOTHYECKUX 00BEKTOB, MMPOLIECCOB, SIBJICHHIA.

[0 IlpuMeHATp OHOJIOTUYECKHE 3HAHUS B MPAKTUYECKUX CUTyalUSIX(IPAKTHKO-
OPUEHTUPOBAHHOE 3a/IaHUE).

[J PaboTaTh ¢ TEKCTOM WJIM PUCYHKOM.

[J O6o0maTh ¥ MPUMEHSTh 3HAHUS B HOBOU CUTYalIUU.

[J PemaTh 3aayu MO IIUTOJOTHMH 0a30BOTO YPOBHS W TOBBIINIEHHOTO Ha NpPUMEHEHUE
3HAHWI B HOBOM CUTYaIUH.

[J Pemiate 3a1aun 1o reHeTuke 0a30BOr0 YPOBHS U MOBBIIIEHHOTO HA MPUMEHEHUE 3HAHUN
B HOBOM CHUTYaIlHH.

[J Pemate 3amaud MOJEKYASIPHOW OHONOTUU 0a30BOTO YpPOBHS U MOBBIIIEHHOTO Ha
MIPUMEHEHHE 3HaHUI B HOBOM CUTyaluu



Coaepikanue yueOHOro Kypca

10 xnacc (35 yacoB)

BBenenne — 2 yaca
BBeneHue B 3J1€KTUBHBIN TTPEAMET.

buonorusa - Hayka O XKHM3HM U €€ 3akoHOMepHoOcTsAX. I[Ipenmer, 3amaum, METOABI M 3HAYEHUE
ouonoruu. CBs3b OMOJOIMM C APYITMMH HayKaMH, €€ MECTO B CHCTEME €CTECTBEHHOHAYYHBIX U
OMOJIOrMYeCKUX TUCUMIUIMH. buonorus B cucrteme KyiabTypbl. Mecto Onosnoruu B (JOpMHpPOBAHUU
Hay4YHOI0 MUPOBO33PEHUS U HAYYHOU KapTUHBI MUDA.

OcHoBHble mnpu3Haku >kuBoro. OmpeneneHue TMOHATUSA <OKU3HB». buomnorndeckas ¢dopma
CyLIECTBOBAaHUS MaTepUU. Y POBHH OpraHU3alMH KUBOM MaTEPUH U IPUHLIUIIBI UX BBIICIICHUS.
OcHoBHble noHATMA. buonorus. JKusub. OCHOBHBIE NPU3HAKK XUBOrO. YPOBHHM OpraHU3ALUU
XKHUBOM MaTtepuu. Metozas! n3ydenus B ononorun. Knerka. Tkanb. Opran. Opranusm. [lonynsanus u
BuJl. buoreonienos. buocdepa.

MouexyisipHasi OmoJsiorus -6 yacos

XUMUYECKUH cOCTaB KIeTKU. Heopranmueckue BeniecTna.

XWUMHUYECKUE DJIEMEHTHI W WX pPOJIb B KIeTke. HeopraHnwdeckue BeliecTBa M UX pOJb B
KU3HENIEATEIIbHOCTU KJIETKH. Boaa B KileTKe, B3aUMOCBSI3b €€ CTPOCHUS, XUMHYECKHUX CBOMCTB U
ouonormueckod ponu. ConM HEOPraHWYECKHMX KHUCIOT, WX BKJIaJg B oOecrneyeHue
KU3HEACITCIIbHOCTH KJICTKH W TOJepKaHue romeocra3a. MoHB B KIeTKe, WX (QYHKIIHH.
OcMoTHYEeCKOE AaBJICHUE U TYProp B KJIeTKe. bydepHbie CHCTEMBI KIICTKH.

XUMHUYECKUH COCTaB KJIETKHU. YTJEBOAbL. JIunuasl. YTieBoabl B )KU3HEACSITEILHOCTA PACTEHUH,
KUBOTHBIX, TpuOOB U Oaktepuil. CTpyKTypHBIE U (YHKIIMOHAJIBHBIE OCOOCHHOCTH
MOHOCaXapHuI0B U JHUCaxapui0B. buonoanMepsl - mojucaxapuabl, CTpPOCHHE U OMOJIOTHYECKas
pOJIb.

JKupbl u munuael, 0COOCHHOCTH WX CTPOCHHUS, CBSI3aHHBIC ¢ (DYHKIIMOHAJIBLHON aKTHBHOCTHIO
KJIETKH.

XHUMHUYECKUH cocTaB KiIeTKH. benku. Opranndeckne BemecTa KIeTKH. bruomomumepsl — OCnKH.
CtpykTypHas opraHm3ainus OelkoBbIX MoJiekyn. CBoiicTBa OenkoB. JleHaTyparuss u
peHarypanus — OUOJIOTUYECKUI CMBICT U 3HaueHue. DyHKINN OENKOBBIX MOJIEKYl. DEepMEHTHI,
HX POJIb B 00€CIICUCHNUH MPOIIECCOB XU3HeAeaATeNbHOCTH. Kitaccudukanust pepMeHTOB
XuMHueckuil coctaB kieTku. HykienHoBbie KHCIOThL. HyKII€MHOBBIE KHCIOTBHI, UX POJIb B
knetke. Ucropus usydyenus. JJHK — monekyna xpaHeHuss HacleACTBEHHOW HH(OpPMAIIHH.
CrpykrypHaas opranuzanus JJHK. Camoynsoenne JIHK. PHK, ee Buabl, ocoOeHHOCTH CTpoeHus
1 (HYHKIITMOHUPOBAHHUS

OcHOBHBbIE MOHATHA. AMHHOKUCIOTHL. AHTHUKOMOH. [ mapoduibHOCTh. ['MapodhoOHOCTH.
I'mukonporenasl. I'yanun. [lenarypaums. JIHK. Kogon. KommnemenTtapHocTh. Jlumomporeumsl.
Jlokyc. Makpoanementsl. Mukpoanementsl. MoHomep. Hykneomporeuasl. Hykneorun. Ocmoc.
ITomumep. [Homunentua. [lentuanas cszs. PHK. Tumun. ®epmentsl. Lluto3uH. Ypanun

AT® — OCHOBHOHW aKKyMyIATOp HHEpruM B KieTke. OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbl H
¢byakun AT®. ButaMuHbl, CTpOSHHE, UCTOYHUK MOCTYIJICHHS M POJIb B OPraHU3Me U KIIETKE.

Huronorus -11 yacos

HI/ITOJ’IOFI/IH KaK HayKa.



[Ipeamer, 3agaun W METOObl COBPEMEHHOM LMTOJOIMU. MECTO LHUTONOTMM B CHCTEME
€CTECTBEHHOHAYYHbIX M Ouoiornueckux Hayk. Mcropus pa3Butus mutosiorus. TeopeTmueckoe u
MPAKTHYECKOe 3HAUEHUE [IUTOJIOTMYECKUX UCCIIEIOBAaHUI B MEIULIMHE, 3[JPaBOOXPAHEHUH, CETLCKOM
XO35HCTBE, €€ OXpaHbl IPUPOABI U APYIHX cepax 4erI0BeUeCKOH NeaTeIbHOCTH.

Ucrtopus orkpsiTue kinetku. Kierounas teopus. OCHOBHBIE MOJI0KEHUS TIEPBON KIETOUYHON TEOPHUU.
CoBpeMeHHas KJI€TOYHask TEOPHsl, €€ OCHOBHBIE MOJIOKEHUS U 3HAYCHUE IS Pa3BUTHS OMOJIOTHH.
Crpoenue kieTku U e¢ opraHouisl. IlnmazmaTnueckas memOpana u oGonouka kieTku. CtpoeHue
MeMOpaHsbl Ki1eToK. [IpOHNKHOBEHNE BEIIECTB uyepe3 MeMOpaHy KJIeToK. Buipl Tpancnopra BemecTB
Yyepe3 MUTOIIIa3MAaTHYECKYI0O MEMOpaHy KJIETOK (TTaCCUBHBIN M aKTUBHBIM TPAHCIOPT, SK30IIUTO3 H
3H101MTO03). OCOOEHHOCTH CTPOEHHS 000I0UEK MPOKAPUOTHUECKUX U 3YKAPUOTHUECKUX KIIETOK.
[MuToruiazmMa u ee CTpyKTypHble KOMIOHEHTbl. OCHOBHOE BEILECTBO IIUTOILIA3MBI, €0 CBOWCTBA U
¢bynkuuu. SAnpo unTepdazHoi KiIeTkH. XUMHUYECKHI COCTaB M CTPOEHHUE spa. 3HAUEHHUe s1apa B
oOMeHe BEIIEeCTB U Iepefade IeHeTHYecKol MHQOpMaIuu. SApHIIKO, OCOOEHHOCTH CTPOEHUS U
¢GyHKIMH. XPOMOCOMBI, ITOCTOSIHCTBO 4MCia M (OpPMBbI, TOHKOE cTpoeHue. [IoHsATHEe 0 KapHOTHIIE.
lamnmongaeii 1 mumionaHbI HaOOpEl XpoMocoMm. Anmapar ['onpmxu. CTpoeHue, pacmoiaoKeHHe B
KJIETKaX >KUBOTHBIX M pacTeHUH, QyHKIMY amnmapara [ oabmKu: CHHTE3 MOIMcaxapuaoB U JIUITHIOB,
HaKOIUIEHHE U CO3pEBaHME CEKPETOB (OENIKU, JUMUBI, TIONIHUCAXaPUBl), TPAHCIIOPT BELIECTB, POjb B
(dhopMUpOBaHUY TUTA3MATHYECKONH MeMOpaHbl U Tn30coM. CTpoeHre U GyHKIIMH JTH30COM.
Onpomnazmarndeckas cetb (DIIC), ee tumbl. OcOOEHHOCTH CTPOEHUS arpaHyNApHON (TJaaKoi) U
rpanyssapHoi (mepoxosaroit) DIIC. 3nauenune rnankoit I1IC B cuHTE3€ MOTMCaxapuI0B U JIUITHIOB,
WX HaKOIUICHWH u TpaHcmopre. 3ammtHas Qyakus II1C (M3omsaius 1 HeUTpanu3anust BpeIHbIX IS
kieTku BemecTB). DyHkmuu mepoxoBatoir OIIC (ygactue B cuHTE3e OEITKOB, B HAKOIICHHH
OE€JIKOBBIX MPOAYKTOB M UX TPAHCIOPTE, CBSA3b C IPYTMMHU OPTaHOMIAMH U 00O0TOUYKOMN KIIETKH).
PuGocombl, 0cOOEHHOCTH CTPOCHHSI M POJIh B OMocuHTe3€e Oernka. [lomupuOocombl.

Bakyonu pacTUTenbHBIX KIETOK, UX 3HaueHue, cBs3b ¢ DIIC.

[TnacTunael: MEMKOIUTACTBI, XJIOPOIUIACTHI, XpoMmoracTel. OCOOEHHOCTH, CTpoeHHWEe U (YHKIHHU
mnactud. JJHK nnactun. [poucxoxaenne xinoporiactoB. BzanmHoe npeBpalienue miacTu/l.
MuTtoxoHapuu, CTpoeHHe (HapyKHash M BHYTPEHHSS MeMOpaHbl, KPHCTHI). MHTOXOHIpHAIIbHBIE
JHK, PHK, puGocombl, ux ponb. DyHKINHW MHUTOXOHAPUH. [WMOTE3BI O TMPOMCXOKICHUH
MHUTOXOHJIpUH. 3HaUCHHE BO3SHUKHOBEHHSI KHCIIOPOIHOTO ABIXaHHSI B YBOJIOIHH.

Knerounsiit nentp, ero crpoenue u ¢yHkiuu. OpraHouasl ABrKeHHs. KieTouHble BKIIOUEHHS —
HEMOCTOSIHHBIN OPTraHOU]] KIIETOK, 0COOCHHOCTH U (DYHKIIHH.

doTtocuHTE3

OO6men BeriecTB ¥ 3Hepruu. [IoHATHE O MIACTHYECKOM U dHEpreTuieckoM oomeHe.PoToCHHTES.
CeeroBas u TeMHOBasi (pa3bl (POTOCHHTE3a, OCHOBHBIE MPOIIECCHI, MTPOUCXOISIINE B 3TU (a3bl.
OcHoBHBIE HUTOTH CBETOBOHM (a3pl - cuHTe3 AT®, BbIIENCHHE KUCIOpOJa, OOpa3oBaHUE
BOCCTAHOBJIEHHOT'O HUKOTHHAMHIaJCHUHINHYKIeoTuihocdaTa (HAID-H2).
®orodochopmupoanue. CymmapHoe ypaBHeHHe (QoTocuHTe3a. [lepBUYHBIE MPOIYKTHI
dboTtocunTeza. DOTOCHHTE3 W YpOXkKail CENbCKOXO3AWCTBEHHBIX KyNbTyp. llyTH moBblIIeHUS
MPOAYKTUBHOCTH CEJIbCKOXO3sICTBEHHbIX pacTeHui. K.A.TuMmupsazeB 0 KOCMHUYECKOW pPOIU
3€JIEHBIX PACTEHUN. XEMOCUHTE3 U €T0 3HAYECHUE B IIPUPOJIE.

DHepreTndyeckuii 0OMeH. DHepreTudeckuii OOMEeH B KJIETKE M €ro OMONOTHMYECKHH CMBICI. DTarbl
HHEPreTU4eCKOro 0OMeHa, MPUYPOYEHHOCTh ATUX MPOLIECCOB K ONMPEISICHHBIM CTPYKTYpaM KJIIETKH.
3unavyenne mutoxouapuii 1 AT® B sHepreTnyeckoM oOMEHe.

buocunTes Oenka. bruocuHTe3 OenkoB B KJIETKE U €ro 3HadeHue. Ponb reHoB B OMOCHHTE3€ OENKOB.
I'enernyeckuii Ko 1 ero cBoicTBa. JTanbl OMOCHHTE3a OenKa.

Peakuun wmarpuuHoro cuHTe3a. Perymsauus cuHTe3a OenkoB. ['eH-perymsrop, TeH-omepaTop,
CTPYKTYpHBIE Te€Hbl, HX B3aumonedcTBue. IlpuHuMnm oOpaTHONW CBSI3M B pEryisLUU
(GyHKIIMOHUpPOBaHUS TeHOB. COBpEMEHHbIE MPEACTABIECHUS O IPUPOJE TeH



Tunel neneHust kieTtok. JKU3HEHHBIA LUK KIETKH U ero 3Tanbl. [IoAroToBKa KIETKU K JEJIEHUI0 —
untepdaza, ee  mepuoabl  (MPECHHTETUYECKUH,  CHUHTETUYECKHH,  MOCTCUHTETHYECKUN).
buonoruuyeckoe 3Hauenne uutepdazpl. AnonTo3. MUTOTUYECKUH UK.

AmHTO3 U ero 3HaueHue. MuTo3 - HUTOJIOrn4ecKas OCHOBa Oecrosioro pasmMHoxenus. daspl MuTO3a,
uX XapakTepucTHka. CTpPyKTypHBIE HM3MEHEHUS U (PU3MOJIOTMYEcKHe OCOOEHHOCTH OpraHOWIOB
KJIETKM BO BpeMsl MUTOTHYECKOro neneHus. BepereHo aeneHusi, crpoeHue u (PyHKIUM HUTEH
BepeTeHa. buonornyeckoe 3HaueHUE MUTO3A.

Meiio3 - muToNIoruuecKas OCHOBA I10JI0BOro pasMHoxeHus. [lepBoe nenenue menosa, ero aspl, UX
XapaKTepUCTUKA. Y MEHBIIIEHUE YNCJIa XpPOMOCOM KakK pe3ysbTaT epBoro AejieHus. Bropoe nenenue
Meiio3a, (ha3bl, X xapakTepucTuka. buonorndyeckoe 3HaueHue Menosa.

becnonoe u nonoBoe pasmHoxeHue. PopMbl M cIIOCOOBI Pa3MHOXKEHHsSI OpraHu3MoB. becronoe
pasMHOXKEHHe, ero BHAbl M 3HaueHue. [lomoBoe pa3MHOXKEHHE, €ro BHJbl U 3BOJIOLHMOHHOE
3HaueHne. OOmasi XapakTepUCTUKAa U OCOOCHHOCTH Pa3MHOXKEHHS OCHOBHBIX TPYIIT OPTraHH3MOB.
Pa3Butue MYKCKHX U )KCHCKUX ITOJIOBBIX KJICTOK Y )XUBOTHBIX U paCTeHI/Iﬁ.

OHTorenes — UHIWBUAYAJIbHOC pa3BUTUC OpPTraHU3MOB. OHJIO,ZIOTBOpCHI/IC n €ro THIIBI.
Om1o0TBOPEHNE U Pa3BUTHUE 3aPOBIIIA Y )KUBOTHBIX. OCHOBHBIE 3TAITbl SMOPUOHAIILHOTO PA3BUTHS
KUBOTHBIX. B3aumopeiicTBue 4acTell pa3BHBAIOLIErOCs 3apoAblilla. BUOreHeTHYeCKUil 3aKOH, €ro
coBpeMeHHast wuHTepnperanus. llocTomOpmoHansHOe pa3BuTHe. Bpennoe BiMsHHE amKoros,
HHAKOTHHA, HAPKOTHKOB, 3arpsA3HEHUSA OKPYXKAIOIIEW Cpelnpl Ha PA3BUTHE 3apOAblla XUBOTHBIX U
YeJI0BEKa.

OOmiass XapakTepuCTHKa M OCOOCHHOCTHM pPa3MHOXKEHHUS BHUPYCOB, OakTepuii, BOJOPOCIEH,
MOXO0OOpa3HbIX, MalOPOTHUKOOOPA3HBIX, T'OJOCEMEHHBIX, IOKPBHITOCEMEHHBIX, TIpUOOB U
numaitHukoB. CMeHa (a3 B )KU3HEHHOM ITHKIIE.

OcHoBHbIe MOHATHS. ABTOTpOdBI. AMUHOKHUCIOTHI. AHA00IU3M. ACCUMUIIAINSA. AHTHKOOH.
Anmapatr ['onmpmku. AKTUBHBIA TpaHCmopT. AspoObl. bakrepuodaru. buocunTes Oenka.
bpoxenune. Bakyonb. Brxmodenus. [amnoumabii HaGop XpomocoMm. JWMIOUAHBIA HaOOp
xpoMmocoMm. ['en. I'enetmueckuit  koxa. ['erom. 'enotun. I'mapodubHOCTh. ['MApodhO0OHOCTS.
'mukonus. I'mukokanukc. ['mukonporteunpl. 'pana. ['yanun. Jlenatypamus. duccumumisuus.
JHK. deixatensHbiii  cyoctpar. Kierounoe npixanme. Kapuomnasma.  KaraGommswm.
Kucnoponusiii  sran. Komon. KommiementapHocts. Kpucra. Jlelikoractel.  JInzocoma.
Jlunonporeuasl. Jlokyc. MakpoasnemenTsl. Marpukc. MarpuuHblii cuHTE3. MeTaboau3Mm.
MukpoTtpy6ouku. MukpodmnameHTsl. MukpodnemenTel. Monomep. HykieonpoTeupl.
Hykneotun. Omnepon. Opranouasl. Ocmoc. Omnepartop. I[lmactuasl. I[lunoumtos. Ilommmep.
[MomunenTux. IlentuaHas cBsa3b. [Ipokapuotsl. Penpeccop. Pubocomsr. PHK. CITN]. Ctpoma.
Crpykryphble renbl. Tpancisuus. Tpanckpunuus. Tpuruier. Tunakoun.

Tumun. ®@aronuto3. @epMmeHTh. XiopomjacT. XpoMmaThH. Xpomorwiact. XpomMocoma.
Hentpuomu. Luromnasmaruyeckas memOpana. L{uto3un. Ypamumin. ®@otocuHTe3. XEMOCHHTES.
DK301UTO3. DHAOUUTO3. DHJOIUIA3MAaTUYECKAsA CETh. DYKapUOThl. Sapo. Aapsimko.

becrionoe pasmHOxkeHue. BereratuBHoe pasMHOXeHHE. 3urora. IlosoBoe pa3MHOXKEHHE.
[ToukoBanue. Amnonrto3. KusHeHHbIM Uk kietkd. Cnepmarto3oua. Cnopa. SifnekneTka.
Ammnros. Muro3. Meito3. Llentpomepa. UnTtepdaza. Ilpodasza. Anadasza. Meradaza. Tenodasa.
Bepereno nenenusa. buBanent. I'eHeparuBHas TKaHb. ['OMOJIOTMYHBIE XPOMOCOMBI. J[BOiHOE
OIUIOJOTBOpeHUE. 3apojsieBbli  Memok. Konbtoranusa. Kpoccunrosep. Penykumonnoe
nenenne. Cnepmartorene3. OBoreHe3. JKusHeHHbli 1mki.  [ameropur. Crnopo¢wur.
buorenernuecknit 3akoH. bnactyna. braactomep. OmnoporBopenue. OHToreHes. BuyrpeHHee
omofoTBOpeHue. HapyxHoe OIIOJOTBOpEHME. 3apoibllieBble  JIUCTKH. OpraHoreHes.
[TapreHorenes. OmOpuoHanbHOE pa3BuTHe. I[locTamOpuoHanbHOe paszButue. Duiorenes.
DkroaepMa. DHTOAEpMa. Me3onepma.



T'eneruka -16 yacos

IIpenmer, 3amaun 1 MeToAbl reHeTHKH. OCHOBHBIE pa3lelibl T'€HETUKU. MeCTO I'€HETUKH Cpeau
OMONIOrMYeCKUX HayK. 3HAYeHHWEe TEeHETUKH B pa3paboTke mpoOsieM OXpaHbl MPHUPOJIBI,
3IpaBOOXPAHEHHUs, MEULIUHBI, CEJIbCKOrO X034KcTBa. [IpakTueckoe 3HaueHUE FeHETUKHU.
I''Mennens — OCHOBOIIOJIO)KHUK TE€HETUKU. METOI TeHEeTHYEeCKOro aHaiu3a, pa3paboTaHHbII
I''Menpenem. I'enernueckas cuMmBonuka. [IpaBuna 3anucu cxeM CKpeluBaHuUsI.

HacnenoBanue npu MOHOMOPHIHOM CKpeIIMBAaHUU. JIOMHMHAHTHBIE U PELIECCHUBHBIC MPU3HAKH.
[TepBriii 3akoH MeHzens - 3aKOH eIuHOO0Opaszus TUOPUAOB MEpPBOro IMoKoiieHus. BTopoi 3akoH
Menpens - 3akoH pacuierieHus. I[IpaBuino uncrorsl ramer. L{uTonornueckue OCHOBBI pacILEIICHUS
IIPU MOHOTMOPUIHOM cKpemuBaHuK. CTaTUCTUUECKUI XapaKTep pacilerIeHHs.

ITonsitue o renax u amiensx. @enorun u reHotun. I'omosurora u rereposurora. Pacuemienue npu
BO3BPaTHOM M aHAIU3UPYIOLIEM CKPEIIUBAHUH.

HacnenoBanue mpu nurnbpuaHoM ckpemnBaHuu. HesaBucuMoe KOMOMHMpPOBAaHME HE3aBUCHMBIX
map [pU3HAKOB - Tperud 3akoH Mengensa. LluTonoruueckue OCHOBBI — HE3aBUCUMOIO
KOMOMHHMPOBAHUS Map NPU3HAKOB. . B3anMoseiicTBre ayulenbHbIX U HeaJUIeJIbHbBIX T€HOB.
HacnepgoBanne nmnpu  B3auMOAEHCTBMM  aiedbHbIX TeHOB. JlomuHupoBanue. HenonHoe
noMmuHupoBanue. Konomunposanue. CBepX1IOMUHUPOBaHNE. MHOKECTBEHHBIN alIEIU3M.
Bs3aumopeiictBue HeauenbHBIX TeHOB. HoBooOpasoBanus mipu ckpenuBanud. (OcoOEHHOCTH
HAaCJIEJOBAHMS KOJIMYECTBEHHBIX mpu3HakoB. KommummMeHntapHocTs. Onuctas. Ilomumepus.
MHOXECTBEHHOE IEUCTBHE I'eHOB. [IprMepbl MHOXECTBEHHOTO NIEWCTBUSA TI'€HOB. BO3MOXHBIE
MEXaHU3MBbl OOBSICHEHHUSI 3TOrO SIBJICHMA. [ '€HOTHUN Kak IIEJIOCTHAs HMCTOPHYECKH CIIOKHBIIASCS
cUCTEMa.

XpOMOCOMHas TEOPUs HACIEACTBEHHOCTH.

SIBieHME CUEIUIEHHOIO HAcleJOBAHHWS W OrPAHUYEHHOCTh TPEThEro 3akoHa MeHpens. 3HaueHue
pabot T.I'.Moprana u ero mKkojsl B ©3y4eHUH SIBICHUS CLEIUIEHHOTO HacieaoBanus. Kpoccunrosep,
ero Ouonornyeckoe 3HaueHWe. [eHeTnyeckwe KapThl XpoMocoM. OCHOBHBIE TIOJOXKEHUS
XPOMOCOMHO# TeopuH HaciencTBeHHocTH. Bknax mkonsl T.I.Moprana B pa3paboTKy XpOMOCOMHON
TEOpHUH HACIEIACTBEHHOCTH.

I'enetuka nona. IlepBudyHbIe U BTOPUYHBIE TIOJIOBBIE IPU3HAKU. XPOMOCOMHAsl TEOPUS OIPENEICHUS
nona. ['omoramMeTHbIN 1 reTeporaMeTHbId nmoj. Tunel onpeaeneHus mona. Mexanusm noanepKaHus
cooTHouIeHus nmonoB 1:1. HacnenoBanue Npu3HakoB, CLEIVIEHHBIX € TIOJIOM.

3aKOHOMEPHOCTH H3MEHYMBOCTU. M3meHunBocTh. Krnaccmpukanuss W3MEHUYMBOCTH C TO3UIUI
coBpeMeHHOH  reHeTnkHn. DeHoTHnuyeckas (Moau(dUKAMOHHAsT W OHTOT€HETHYecKas)
n3MeHunBocTh. HopMa peakuuu u ee 3aBUCUMOCTb OT TreHoTHna. CTaTUCTUYECKHE 3aKOHOMEPHOCTH
MOIU(HUKAIMOHHON N3MEHUYNBOCTH; BAPHALIMOHHBINA PSIJT M BApHALMOHHAS KPUBAs.

Ienorunmueckast (koMOMHATHBHAs M MyTAllMOHHAs) M3MEHYMBOCTh. 3HAUCHHE KOMOMHATHBHOU
M3MEHYMBOCTH B OOBSCHEHHH SBOJIOIHOHHBIX IMPOIECCOB, CEIEKIUU OPraHUu3MOB. MyTalnOHHAs
W3MEHYMBOCTh, €€ BHIBL. Myrtanuu, ux mnpuuuHbl. Kiaccupukanus MmyTranuid Mo Xapakrepy
W3MEHEHUs1 IeHoTuna (TeHHbIe, XpPOMOCOMHBIE, F€HOMHBbIE, LHTOIIa3MaTuueckue). [locnencrBus
BJIUSIHUSIL MYTareHOB Ha OpraHu3M. Mepbl 3alliMThl OKPYXKAIOIIEW cpeapl OT 3arps3HEHHs
MyTareHamMH. 3aKOH TOMOJIOTMYECKHMX pSJAOB B HacleACTBEHHOM u3MeHunBocTH. H.M.BaBuioaa.
DKCNEPUMEHTAIBHOE OTYyYEHHE MYTALUH.

I'eneruka uenoBeka .I'eHeTuka uyenoBeka. YenoBek Kak OOBEKT T€HETHUECKHUX HCCIIEAOBAHUU.
Metoasl  M3ydeHHMs ~ HACJIEACTBEHHOCTH  YEJOBEKAa:  IEHEaJOrM4yecKuid,  OJM3HELOBBIH,
LIUTOr€HEeTUYECKUM, THOpUAN3ALIUSA COMAaTUUYECKUX KIIETOK.

HacnenctBennble 0o0ne3HH, MX PacHpOCTpPaHEHHE B MOMYIALUAX 4eIoBeKa. Mepbl Npo(pUIakTUKU
HaCJIeICTBEHHBIX 3a00J1€BaHUl YenoBeka. BpenHoe BinsiHME aaKoronsl, HUKOTMHA U HapKOTHUYECKUX
BELIECTB Ha HACIEACTBEHHOCTb 4YelOBeKa. MeOUKO-TeHeTUYeCKOe KOHCYNbTHpoBaHue. Kpuruka
PaCUCTCKHUX TEOPHUH € O3ULUHI COBPEMEHHON N'€HETUKH.



OcHoBHble nousATus. ['eneruka. ['mbpunonornyeckuit meroa. Hacnencrsennocts. MI3MeHUMBOCTD.
Annenb. AnbrepHatuBHble npu3Haku. ['eHorun. ®enorun. ['ereposurora. I'omosurora. I'mbpu.
JlomMuHaHTHBIN mNpu3Hak. PeliecCMBHBIM MNpuU3HAK. AHAIM3UPYIONIEE CKpelnuBaHue. Bo3BpaTHoe
ckpemuBanue. Jurereposurora. [lomurubpuanoe ckpeunmBanue. KommimMeHTapHOe eHCTBUE
reHoB. Omnwucra3. [lonumepus. Ilneliorponusa. MHoxecTBeHHbIH ayuienu3M. KogoMmuHHUpOBaHUE.
CeepxnomuHuposanue. HenonHoe npomunHupoBanue. ClrelUlIeHHOe HacinenoBaHue. ['pymmsl
cuerieHus.  Kpoccunrosep.  KpoccoBepHble M HEKPOCCOBEpPHBIE  raMeTbl.  AYyTOCOMBI.
I'ereporamerHslii nos. I'omoramerHsiii noa. CLelieHHOe ¢ 0JI0M HaciaeaoBaHue. GeHOTUIIYeCcKast
M3MEHYUBOCTh. MonmupuKanoHHas N3MEeHYUBOCTh. Bapuanra. Bapuanuonnsiii pan. Bapuannonnas
kpuBas. Hopma peaknuu.

OnToreHernyeckass U3MEHYUBOCTb. ['eHOTUIIMYECKAasT U3MEHYUBOCTh. MyTallMOHHAs U3MEHYUBOCTD.
Myranuu. Myrarensl. ['emnsle Myrtanuu. ['eHOMHBIE MyTanuu. XpOMOCOMHBIE MYyTalUU.
KomOunatuBHas u3MeHuUMBOCTh. lluTOoruiazmMatnueckas H3MeHUYMBOCTh. CHOHTaHHBIE MYTAIlUH.
JleranpHble MyTanuy. 3aKOH FTOMOJIOTHYECKUX PSIIOB B HACJIEACTBEHHON NU3MEHUYHUBOCTH.

I'enetuxa uenoseka. Hacnencrsennsle Gosne3nu. AnpOumHU3M. bnmsnenosbiii meron. I'emodunus.
I'mGpuausanus comaTndeckux KJIeTok. Menuko-reHeTuueckoe KoHCylbTupoBanue. [lonnaakrums.
[MonynsiuroHHBIN METOA,.

11 knace (35 yaca)
Cucrema 1 MHOTroo0pasue oprannyeckoro mupa (13 yacos)

OcHOBHBIE CUCTEMAaTHYECKHE (TAKCOHOMHUYECKHE) KaTETOPUH, UX COTIOJYMHEHHOCTb.
Mmuoroo0pasue opranu3zmMoB. OAHOKIETOYHbIE U MHOTOKJIETOUHBIE, aBTOTPO(DBI U FeTepOTPOPHI,
a’poOBI ¥ aHAIPOOHI.
Bupychl - Heknerounbie (GOpMbI KU3HU. Mepbl MPOQHUIAKTUKH PACIIPOCTPAHEHUS! BHPYCHBIX
3a00JIeBaHU.
[HapctBO bakTepuu, ctpoeHue, KU3HEIEATEIbHOCTh, PA3MHOKEHHUE, POJIb B Ipupoie. bakrepun -
BO30OyaMTENM 3a00JIeBaHUN PACTCHHH, >KMBOTHBIX, uejoBeka. [Ipodunakrtuka 3aboseBaHUM,
BBI3BIBAEMBIX OAKTEPUSMU.
HapctBo pactenuii. CtpoeHue (TKaHH, KIETKH, OPraHbl), )KMU3HEAEATEIHbHOCTh U PA3MHOXKEHUE
pacTUTENBHOrO0 OpraHui3Ma (Ha NMpUMeEpe MOKPHITOCEMEHHBIX pacTeHuil). Pacrno3naBanue (Ha
PUCYHKax) OpraHoB pacteHuidl. MuorooOpasue pacteHui. OCHOBHBIC OT/AEIbI PACTCHU.
Bonopocnu, ux crpoeHue, pazHooOpasue W pojib B Mpupoae. Mxu, NanopoTHUKOOOpa3HbIE,
rOJIOCEMEHHBIE, X CTPOCHHUE, pasHooOpa3ue U poib B mpupojie. [lokpeiToceMeHHbIE pacTeHusI.
OpHonONBPHBIE M IBYIOJIbHBIE, UX OCHOBHBIE ceMmeilicTBa. Ponb pacTeHHil B mpupoae U >KU3HU
YenoBeKa.
apctBo rpubOB, CTpOEHHE, KHUIHEACATEIHLHOCTh, pa3MHOXeHHE. Vcronb30Banue rpuboB ams
MOJIy4eHUs MPOAYKTOB MUTAHUS U JIeKapcTB. Pacro3HaBaHue CheTOOHBIX U SIIOBUTHIX TPUOOB.
JInmaiiHuKH, WX pazHOOOpa3ue, 0COOEHHOCTH CTPOEHUS U JKU3HEeATeIbHOCTH. Posb B mpupoe
rpuOOB ¥ TUIIAHHUKOB.
[apctBo XMBOTHBIX. OJHOKJIETOYHBIE M MHOTOKJIETOYHBIE >KUBOTHBIE. XapaKTEPUCTHKA
OCHOBHBIX THIOB O€CIO3BOHOYHBIX, KJIACCOB WJIEHUCTOHOTHX. (COOEHHOCTH CTPOEHUS,
KU3HEACITEIIbHOCTH, PA3MHOXKEHUS, POJIb B IPUPOJIE U )KU3HU YEIIOBEKA. XOPIOBbIE )KUBOTHBIE.
XapakTtepucTuka OCHOBHBIX KJjlaccoB. Ponb B mpupojie u xKu3HM 4eloBeka. Pacro3naBanue (Ha
PUCYHKAX) OPTaHOB U CHCTEM OPT'aHOB y KUBOTHBIX.

Opranusm yejioBeka u ero 310poBbe (10 yacon)

[IpenmeTr wm3ydeHus aHaTOMHM, (PU3UOJOTMM W TUTHEHBI uyenoBeka. TkaHu. PacmosHaBanue (Ha
PUCYHKaX) TKaHEH, OpraHOB U CUCTEM OpraHOB.



OmnopHo-aBUraTenabHas cucTeMa, ee cTpoeHue u GpyHkiuonuposanue. [lepsas nomors npu TpaBMax.
Crpoenue u paboTa AbIXxaTeabHON cucTeMBbl. ['a3000MeH B JIETKUX U TKaHsX.. 3a00J€BaHUS OpPraHOB
JBIXAHHUS.

Buytpennsis cpena opranusma yenoBeka. KpoBs u kpoBooOparienue. ['pynmnsl kposu. [lepenuBanue
kpoBu. Ummynwuter. [lepBasi moMoIb IpHU KPOBOTEUECHUSIX.

HeliporymopanbHass peryinsuuss IpOLECCOB >KU3HEIEATEIIBHOCTH OpraHM3Ma Kak OCHOBAa €ro
LIEJIOCTHOCTH, CBSI3U CO cpenoi. HepBHas u SHIOKpUHHAS CUCTEMBL. Bpicnias HepBHAs N€ATEIbHOCTb.
OcoOeHHOCTH TICUXMKHM 4esnoBeka. PeduiekropHas Teopusi moBeleHUA. BpoxaeHHble U
npuoOpereHHble Gopmbl noBeneHus. CoH, ero 3HadueHue. Co3HaHHE, MaMATh, 3MOLUHU, DPEUb,
MBIIIUICHHUE.

MoueBblenuTeNbHas cucTeMa 1 koxa. MIx crpoenue, paboTta U THrHeHa.

Ananu3aTopsl, uX posib B opranusme. CtpoeHue u QyHKIHH.

OOMeH BelIeCcTB M IPEBpallleHHE SHEPruM B OpraHu3Me uesioBeka. Butamunsbl. IlomoBas cuctema
yesioBeka PasMHoOXkeHHe 1 pa3BuUTHE 4enoBeka. PenpoaykruBHoe 310poBbe uenoseka. Ilocnencreus
BIIVSIHUS QJIKOT OJIs1, HUKOTHHA, HAPKOTHYECKHUX BEIIECTB HA PA3BUTHUE 3apOJIbIILIA YEIOBEKA.

JInuHast M oOOLIECTBEHHas TUI'HEHA, 370pOBBIH 00pa3 xu3HU. [IpodmiakTika HHPEKIMOHHBIX
3a0oneBaHuil  (BUPYCHBIX,  OaKTepUAIbHBIX,  TI'PUOKOBBIX,  BBI3BIBAEMBIX  >KMBOTHBIMH).
[IpenynpexxneHnne TpaBMaTh3Ma, I[PHEMBl OKa3aHUsA II€pBOM moOMoIu.BpeaHsle W IOJIE3HBIE
NPUBBIYKUA. 3aBUCHMOCThH 3/I0pPOBbSI UEJIOBEKAa OT COCTOSHMS OKpyKaromeid cpensl. CoOmoneHue
CAaHWTaPHO-TUTHEHUYECKUX HOPM M MIPABUI 3I0POBOT0 00pa3a KU3HH.

JBOJIONHS KUBOI NPUPOALI ( S yacoB)

Bun, ero xpurepuu. llonymnsamnus — cTpykTypHas €IMHALIA BUAA U YJIEMEHTapHAs €IUHNALIA SBOJIIOINN.
MuxkposBomonusi.  OOpazoBanue HOBBIX BuI0B. CrnocoObl  BumooOpa3oBanus. CoxpaHeHHE
MHOT000pa3ust BUJIOB KaK OCHOBA YCTOWYMBOCTH OHOC(EPHI.
PazButne »BOMIOIMOHHBIX HyeH. 3HaueHue 3BoNONMOHHON Teopun Y. JlapBuHa.B3zammocss3b
JBIDKYIIMX CHJ 3BOMonnd. DOpMBI €CTECTBEHHOro 0TOOpa, BUABIOOPHOBI 3a CYIECTBOBAHHE.
CuHTeTHYeCKass Teopus DSBOJIONUHU. OieMeHTapHble (akropel sBomonmu. MccnemoBanus C.C.
YerBepukoBa. Poib 3BONONIMOHHON TEOpUH B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM
KapTHHBI MUpA.
Jloka3aTenbCTBa HBOJIOLUHM JKMBOH MNPHPOABI. Pe3ynbTaTsl 3BONIOLMU  MIPHCIIOCOOICHHOCTH
OpPTaHM3MOB K CpeJie OOMTaHHsI, MHOTOOOpa3nue BUIOB.
MaxkposBomoniust. Hampaenenuss m myru sBomtonuu  (A.H. Cesepros,MI.1. IlImanbraysen).
buonornueckuit mporpecc m perpecc, apomopdos, wuamoamanTanus, aereHepanus. [IpuauHbBI
OMONIOTMYECKOro0 mporpecca U perpecca. I'mmore3bl BO3HUKHOBEHUS KM3HU Ha 3emie. OCHOBHbBIE
apoMop( 03Bl B IBOJIOLUN PACTEHUN WU JKUBOTHBIX. Y CIOKHEHHUE KHUBBIX OPraHM3MOB Ha 3emile B
MIPOLIECCE IBOIIOLIUH.
[Ipoucxoxnenue yenoseka. YenmoBek Kak BUI, €r0 MECTO B CUCTEME OpraHUYecKOoromupa. I'unoresnl
MIPOUCXOXK/ICHUSI YEIOBEKAa COBPEMEHHOI'O BHUJAA. J[BMIKYIIME CHIJIBIM 3Talbl 3BOJIOLUHU YEJIOBEKA.
UYenoBeueckue pacel, MX TeHeTHYECKoe poiacTBO.bruoconnansHas npupoaa yenoseka. ConuanbHas 1
MIPUPOIHAs Cpefa, aAanTaluuK Hel yeloBeKa

JKOCHCTeMbI  IPUCYIIHE UM 3aKOHOMEPHOCTH ( 7 4acoB)

Cpensl  oOMTaHUST OPraHU3MOB. OKOJIOTMYecKue (aKTOpbl: aOMOTHYECKHe, OMOTHYECKHE.
Antponorensslii pakrop. Mx 3HaueHue.

Okocuctema (OMOTreOIeH03), €€ KOMIIOHEHTBI: MPOJIYIEHThI, KOHCYMEHTBI, PEIylEHThI, UX pPOJb.
BunoBast u mpocTpaHCTBEHHAs! CTPYKTYPbl 9KOCHCTEMBI.

Tpoduueckue ypoBuu. Llenu u cern muranus, ux 3BeHbs. [IpaBuia 3KOIOrMUECKON MUPAMUIBI.
CocrtaBneHue cxeM nepeaayu BeIecTB U SJHepTuu (Lenei TUTaHus).



Pa3noo0Opasue skocucrem (6buoreoneno3os). CaMOpa3BUTHE U CMEHA DKOCUCTEM. Y CTOWYMBOCThL H
TMHAMMKa SKocucTeM. buonoruueckoe pasHooOpasue, caMOperyisiius U KPyroBOPOT BEIIECTB —
OCHOBa YCTOMYMBOTO pa3BUTHSA 3KOCUCTEM. [IpUYMHBI YCTOWYMBOCTM M CMEHBI DKOCHUCTEM.
W3MeHeHHs B SKOCHUCTEMaXx O] BIMSHHEM JESITEIBHOCTH YEIOBEKAa. ATPOIKOCUCTEMBI, OCHOBHBIC
OTJINYHSI OT TIPUPOJHBIX SKOCHCTEM.

buocdepa — rmobansHas sxocucrema. Yuenue B.M. Bepuanckoro o 6uocdepe. JKupoe BemiecTro,
ero ¢ynkuuu. OcoOeHHOCTH pacnpeneneHus Ouomacchl Ha 3emiie. buonornueckuii KpyroBopor u
MpeBpalieHne YHEPruu B Onochepe, poib B HEM OpraHU3MOB Pa3HbIX APCTB. DBOMOLHS Onocheps

TemaTu4eckoe IJIAaHUPOBaHUeE

10 kaacc (35 yacos)

Ne Tema 3angaTHs KomnyectBo OCHOBHBIE BUALI AEATEILHOCTHA
4acoB
1 Bgenenue 2 OOBICHATL CMBICII BaXKHEHUIINX OMOIOTMYECKUX
TEPMHUHOB. XapaKkTepu3oBaTh METOIbI

omonoruu , OOBACHATH 00JIACTH WX TIPUMEHEHUS

HaspiBath cCBOlCTBa KHBOTrO, IPUBOIUTH
npuMepbl  ux  nposiBiicHuss . OOBICHSTH
cnenuduky JKHBOI'O . Ha3riBaTh u
XapaKTepu30BaTh YpPOBHU  OpTaHM3aIldU
OOBSICHATH MX OTJIMYMA .

2 Monekyisapras Ounonorus | 6 OOBICHATE CMBICIT BOKHEHTITHX
OHMOJIOTHYECKUXTEPMIHOB ) HazpiBath
BaKHEHIIME  TPYIIbI  HEOPraHWYESCKUX U
OpPraHWYeCKHX  BEIECTB, TNPUBOJAUTH  HUX
MPUMEPHI, XapaKTEePHU30BaTh UX POIb B KIIETKE ,
CBsI3bIBasI €€ C 0COOCHHOCTSIMH CTPOCHWSI .

3 uronorus 11 XapakTepru3oBaTh OCHOBHBIE  TTOJIOKCHHSI
KJIeTOYHOM Teopuu . llepeuncnarb OCHOBHBIE
OpTaHEeITBI KIIETKH, ux poib B

JKU3HEIEATEIbHOCTH KIIETKH , CBS3bIBAasl 3Ty
poidb € OCOOEHHOCTSIMH WX CTPOSHHS

XapakTepu3oBaTh BAKHEHIIE OCOOCHHOCTH
IUIACTUYECKOTO W DHEPreTHYecKkoro oOMeHa
BEIIECTB B  KJIETKE . XapaKTepu3oBaTh
MaTepUaIbHBIE OCHOBBI HACIEICTBEHHOCTH

OOBACHATH CBSI3b CTPOSHHS HACIEICTBEHHOTO
anmapara KJIETKA C  BHIIOJNHAEMOW WM
(dyHaKIMEl . XapaKTepu30BaTh CIIOCOOBI Jene-
HUS KJIETOK W BBIJAEIATH PA3IHIUs MKy HUMH
, OOBACHATH MX OMOJOTMYECKHI CMBICI . YMETh
MONTb30BaThCSI  MHKPOCKOIIOM, TOTOBUTH U
paccMaTpUBaTh MPOCTEUIITIIE MUKPOIIPEapaTh

4 I'enernka 16 OOBIACHATH CMBICII Ba)KHEUIINX OMOIOTMYECKHX
TEPMHUHOB . XapaKTepU30BaTh OCHOBHBIC THITBI
pPasMHOXEHHSI U OOBACHATH OWOIOrMYECKHN
CMBICIT KQXJOro W3 THIOB. XapaKTepU30BaTh
0COOEHHOCTH 00pa30BaHHS IOJIOBBIX KIETOK Y
OPTaHHU3MOB Pa3HBIX MTOJIOB; TAIBI HAPYKHOTOU

BHYTPEHHETO OILIIOIOTBOPEHUS.
XapakTepu3oBaTh U UHIUBUAYAIEHOE PA3BUTHE
opraHusma (oHTOrEHE3) Ha npumepe

MHOI'OKJICTOYHBIX. HpI/IMeHSITB OHOIIOTMYECKHUe




3HAHUS JUIS OpraHW3alid W TUIAHUPOBAHHS
COOCTBEHHOI'O 3J0pOBOr0 00pa3a JKU3HU W
JIeSITENbHOCTH XapakTepru3oBaTh 3aKOHBI

HACJIEIOBaHUS I. Mengens, ux
LIUTOJOTUUCCKHE OCHOBEI, OCHOBHBIC
MOJIOKCHUS XPOMOCOMHOM TEOpUU
HacCJICICTBEHHOCTH, COBPEMEHHBIE

IIpeCcTaBleHus O reHe. Pemars reHernueckue
3a/aud. XapakTepu3oBaTh  HACJIEIACTBEHHBIE
Ooneznu. OleHUBATH TOBEJCHUE YENOBEKAa U
COCTOSIHHE €ro 3J0pOBbS C TEHETU YECKUX
nosuuui. IlpuBoguTe NpUMEPH H3MEHYUBO-
CTH U OO0BACHATH €€ mnpuuMHbL [IpoBOAWTH
UCCIENOBAHUSI W BBIIBJISATH ~ MCTOYHUKH
MyTareHoB B  OKpyXKawoueid cpene 1o
KOCBEHHBIM IIpH3HAKaM . XapaKTepu3OoBaTh
METO/bI CENEKIUU M OWOTEXHOJOTHH, OIECHU-
Basi UX ITUYECKUE ACIIEKTHI.

Bcero

35

TemaTn4veckoe IJIAaHUPOBaAHUE

11 kaacc (35 yacoB)

Tema zansaTus

KonnuectBo
JaCcoB

OCHOBHBIE BUIBI AEATEILHOCTHA

Cucrema U MHOr000Opasue
OpraHU4ecKOro Mupa

13

XapaxkTepru3oBaTh CTpOCHHE 51
JKU3HENEATENHHOCTD

M3YYEHHBIX TPYIII KHBOTHBIX , HAXOJHUTh
B3aMMOCBSI3H MEX]Ty OpraHaMH U CHCTEMaMH
OpTaHOB.

CpaBHUBATh JKUBBIE OpraHU3MBI
OOHApY)KUBATh YEPThI, CBUACTEIHCTBYIOIIUE
00 YCIIO)KHEHUH KHBOTHBIX TI0 CPAaBHEHUIO C
MpeIKaMu, 1aBaTh OOBSICHEHHE ATHM YepTam
[IpuBOomMTH  TpUMEPHI  MPHUCIIOCOOJICHUI
JKUBOTHBIX K cpele OOMTaHWs W OOBSICHSTH
HX 3HAYECHUE.

XapakTepu3oBaTh 3HAYCHHE JKUBOTHBIX B
JKM3HU U XO3SAMCTBE YEIOBEKA .

Opranusm 4enoBeKa U ero
3I0POBBE

10

YMere  00BSICHATH MECTO W POJIb YEIOBEKa B
npupoae. BeIAensioT cyliecTBeHHbIe TPU3HAKU
OpraHu3Ma  4YeloBeKa, OCOOCHHOCTH  €ro

OMOMOrMuecKoi MPUPOABI. PackpeiBathb
3Ha4YeHHE 3HAHUN O YeJIOBEKE B COBPEMEHHOMN
KU3HU.  BBIABISAIOT — MeTOABl  M3y4YeHHUs

OpraHHM3Ma YeloBeKa
OOBSACHATH CBSI3b Pa3BUTHUS  OHOJOTHYECKHUX
HayK U TEXHUKH C YCIIEXaMH B MEJTULIUHE.

HayuuTcst BBIAEIATH CYIIECTBEHHBIC MPU3HAKH
MIPOLIECCOB peduiekTopHoit perynsnuu
JKU3HENEATENbHOCTH  OpTaHU3Ma  YelOBeKa.
OOBACHAT, HEOOXOAWMOCTh COTJIACOBAHHOCTH




BCEX  IPOLIECCOB  KHU3HENEITEIBHOCTU B
OpraHusMe qenoBeKa. Y MeTb OOBACHATH
OCOOEHHOCTH CTPOEHHs OpPraHOB U CHUCTEM
OpPraHoOB 4YEJIOBEKA B CBSA3U C BBINOJIHAEMBIMU
(GYHKIMAMU.

OBOJIIOLHUI JKUBOU
MIPUPOJIBI

OOBSCHATH CMBICIT BaKHEWIITHX OHONOTHYECKUX
TEPMUHOB. XapaKTepU30BaTh HBOIIOIMOHHOE
y4eHHE€ M  3aKOHOMEPHOCTH  3BOJIOIHHU
(OCHOBHBIG IMOJIOXKEHHUA TECOPHUU CCTCCTBECHHOI'O
oroopa Y. [lapBuHa, CHHTETHYECKYIO TEO PHIO
3BOJIIOLIMY, YYEHUE O BUJE U BUI000PAa30BaHUU.
[TpuBOmUTE TpPUMEPHl  MPHUCIOCOONICHUH Y
paCTCHI/II\/'I N JKHBOTHBIX U O6’b§ICHﬂTb ux
OHoNornyecKkuii cMpIci . AHAIU3WPOBATh H
CpaBHUBATb BH/JIbI C IIOMOIIIBIO
Mopdonorudeckoro  kpurepusi. CpaBHUBATH
(opMBI  €CTECTBEHHOr0  0TOOpa,  CIIOCOOBI
BHU1000pa30BaHMsl, MUKPO- U MaKpO3BOJIOLIHIO,
IIyTH 51 HaIIpaBJIEHU SBOJIFOLIUU.
XapakTepu3oBaTh MPOUCXOXKICHUE 1 OCHOBHBIC
JTallbl J3BOJIIOIMU JKHU3HH. O6’L$ICH$ITI) MECTO
YCIOBCKa CpCan XUBOTHBIX H 61/IOJ'IOI'I/IT-ICCKI/IC
NPEANOCHUTKA  TIPOUCXOXJICHHUS  YelloBeKa.
XapaktepuzoBaTh OCHOBHbIE JTallbl
MIPOMCXOXK/ICHHUS YEllOBEeKa

OKOCHCTEMBI ¥ TIPUCYIITHE
WM 3aKOHOMEPHOCTH

OOBICHATH CMBICI BAKHEHIITHX OMOIOTMIECKHX
TEPMHUHOB. XapaKTEpU30BaTb DKOCUCTEMY U
ouochepy, e€ OCHOBHbIC (GYHKIMH H POJIb
JKU3HU B 170 OCYIIECTBIICHUH.
KrnaccudummpoBaTh XHUBbIE OpPraHU3MBI 0 UX
poisiMm B KpyroBopore BemiecTB. COCTaBISATH
CXeMbl TIEpEeHOCa BEIIECTB H DJHEPrUU B
JKocucTeMax (TUIIEBBIE IEMH ©  CETH).
XapakTepu3oBaTh M OOBICHITH C TIO3MITHI
9KOJIOTMYECKUX TEOPUH TMPUYMHBI HHU3KOU
YCTOMYMBOCTA arpodkocucTeM. OOBACHATH |
JTIOKa3bIBAThH HEOOX OTMMOCTh OepexHOTO
OTHOIIIEHUS K YKUBBIM OpTaHN3MaM.
XapakTepru3oBaTh HKOJOTHYECKHE IPOOIIEMBI,
CTOSIIIIE TIepea denoBedecTBOM. HaxomuTs

IPOTHUBOPEUUS MEKIY JeATEbHOCTHIO
YyeJoBeKa M MPHUPOJOH M IpeanaraTh CIocoObI
yCTpaHeHUs 3THX MIPOTUBOPEUHII.

Hcronp30BaTh 3HAHUS 10 DKOJIOTHU  JUIS
ONTUMAaJHHONH  OpraHmM3alud  OOppOBI ¢
WH()EKITNOHHBIMHI 3a00JIEBaHUSIMU,
BPEIUTEISIMU  JIOMAIIHETO M TIPHycageOHOoro
XO3SIMCTBA, JUIS OpraHU3alUH M TIAHUPOBAHMUS
COOCTBEHHOTO 3/I0pPOBOrO 00pas3a >KU3HH H
OIaronpHUsTHOM cpempl oOuTaHus
YeIoBEeYECTBA.

Bcero

35




