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I. MOSICHUTEJIBHASA 3AITUCKA
IosicHuTeIbHAS 32N CKA K padoyeii mporpaMmme
PaGouast mporpamma cpennero ooOmiero oopazoanus mno omonornu (YMK «buonorus 10-
11 ximacce»: aBTopel B.M. CuBornasos, 1.b. Aradonosa, E.T.3axapoBa, M: «JIpoday, 2013 .)
COCTaBJIeHA HA OCHOBeE:
J OyHIaMEHTAIIBHOTO SJIpa COJEP>KaHus CPETHET0 0011Iero 00pa3oBaHUs
J TpeboBanuii k pe3yiapTaTaM OCBOCHMSI OCHOBHOH 00I11€00pa30BaTEIbHON MPOTrpamMMbl
cpenHero oOmiero o0pa3oBaHUs, IMpeAcTaBiIeHHBIX B denepaqbHOM TrOCYJapCTBEHHOM
00pa30BaTeNLHOM CTaHAAPTE CPEAHETO 00IIero 0Opa3oBaHus
. [Tpumepnoit mporpamme mo Oumonorun s 10-11 kmaccoB, SBISIOLIENCS COCTAaBHOU
4acThbIO MPUMEPHON OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl CpeAHEro o0IIero o0pa3oBaHusl.
ABTopckoii mporpammsl 1o 6uonoruu B.W. CuBornazos, N.b. Aradonona, E.T. 3axaposa.
. OcHoBHOI 00pa3oBaTenbHON MPOrpaMMbl cpeHero obmero oopasoanus MOY «COILI
Nel r. Epmioay.
MecTto npeamera B y4eOHOM MJIaHe
Y4eOHbIl TUIaH IIKOJNBI HAa W3Yy4YeHHE OMONIOTMHM 0a30BOTO YpPOBHS B CPEAHEH IIKOJE
oTBOAUT | yueOHBI yaca B HEIETIO B TEUEHHE KaXJ0ro roaa o0y4eHus, Bcero 70 ypokoB mpu
35 y4eOHBIX HeJeNax B roay, 68 ypokos npu 34 y4yeOHBIX HEJENAX B roay.
OO0mas xapakTepucTHKa y4e0HOro npeamera
Kypc Ouonoruu Ha cryneHu cpegHero (ImojaHoro) ooumiero oopazoBaHus Ha 0a30BOM ypPOBHE
HampaBiIeH Ha (QOPMHUPOBAHUE Yy YYalIUMXCsS 3HAHUKH O KUBOM MpPHUPOJE, €€ OTINYUTEIBHBIX
MpHU3HAKaX - YPOBHEH OpraHu3alMd W SBOJIOIHMH, MOITOMY MpOorpaMMa BKJIIOYAeT CBEICHUS 00
00ImuMX OWOJIOTUYECKUX 3aKOHOMEPHOCTSX, MPOSBISIIOIIMXCS HA PAa3HBIX YPOBHSIX OpraHHU3alUU
xuBoM mpuponsl. OtOGop coxmepkaHuss Ha 0a30BOM  YpPOBHE IPOBEAECH C  YyY4ETOM
KYJIbTypOCOOOpa3HOTO TOJX0/a, B COOTBETCTBHHM C KOTOPHIM OOYyYaroIIuecs IOJKHBI OCBOWTH
3HAaHUS U YMEHUs, 3HaUMMble A7 (POPMUPOBAHUS OOILEH KyJIbTYphl, ONPEAEISIONUe aeKBaTHOE
MOBEJICHNE 4YeJIOBEKa B OKpYXKamIlel cpene, BOCTpeOOBaHHBIE B JKU3HH U IPAKTHYECKOU
NesITeIbHOCTH. B CBsI3M ¢ 3TMM Ha 0a30BOM YpOBHE B TEMAaTHYECKOM IUIAHUPOBAaHMM 0c000€
BHUMAaHHE yJICIICHO COJICPIKaHUI0, JISKAIIEMy B OCHOBE (DOPMUPOBaHMS COBPEMEHHON €CTECTBEHHO-
HAyYyHOM  KapTHMHBI MHpa, I[ICHHOCTHBIX  OpPUEHTAIMi, peaju3yllleMy  T'yMaHH3aIUIo
O1OJI0rH4YecKoro 00pa3oBaHusl.
Pabouas nporpamMmMa 1o 6MOJIOTUHU JJIs CpeAHEro (MOJIHOT0) 0011ero oopazoBaHus Ha 6a30BbIe
YPOBHH CTPOHTCS C YIETOM CIEIYIOUINX COJCPKATEIbHBIX JIMHUM:
-OTJINYUTENbHBIE OCOOCHHOCTH KHUBOM MPUPOJIBI;
-ypOBHEBas OPTaHU3aIUS KUBOK MPUPOJIBL;
-3BOJIIOLIUS
B cBs13u ¢ 3THM BBIZICTICHBI CIIEIyIONIUE pa3ienbl: «bruomorus kak Hayka. MeTo sl HaydHOTO
no3HaHusm», «Knerkay, «Opranuzmy», « IKOCUCTEMAY.
Il. Ilnanupyemble pe3yabTaThbl 0CBOEHUS Kypca OMOJIOTHH.
JlesiTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKICHUS 00IIeTo 00pa3oBaHus B 00y4eHUH OWOJIOTHH B
cpeaHel (MoJHOM) MIKOJIE OKHA OBITh HAIIPaBIIeHA Ha JOCTHXKEHHE 00YYarOIIUMUCS CIIeTyIOIUX
JUYHOCHIHBIX Pe3YTbMamos:
-peanu3aiys STHYECKUX YCTAHOBOK 10 OTHOIIEHHIO K OMOJIOTHYECKUM OTKPBITHSM, UCCIIEIOBAaHUAM
U MX pe3ylibTaTaM;
-IPU3HAHMS [ICHHOCTH JKU3HU BO BCEX €€ MPOSBIICHUSAX, 3/J0POBbSI CBOETO U JIPYTUX JIIOJCH,
pealin3aluy YCTaHOBOK 3/I0POBOT0 00pasa KU3HU;



-cOpMHUPOBAHHOCTH TTO3HABATEIILHBIX MOTHBOB, HAIPABIICHHBIX HA MOTyYeHHE HOBOTO 3HAHMUSI B
o0acT OMOJIOTUY B CBSI3U ¢ OyayIiei nmpodeccnoHabHOMN NeATEThHOCTHIO WIH OBITOBBIMH
npoGiieMaMu, CBSI3aHHBIMH C COXPAaHEHHEM COOCTBEHHOTO 3/I0POBbSI U IKOJIOTUYECKOM
0€30MacHOCTH.

MemanpeomemHuvimu pe3yabTaTaMH OCBOCHHUS BBIITYCKHUKAMHE CTapIICH TKOJIBI TPOTPAMMEI 10
OHMOJIOTHH SIBJISIOTCS:

-OBJIaJICHHE COCTABJISIOIIMMH UCCIIE0BATEILCKOM M TPOSKTHOM AESTEIbHOCTH, BKIIIOYAs] YMEHUS
BUJIETH MPOOJIEMY, CTABUTH BOIIPOCHI, BHIBUTATh THIIOTE3bI, aBATh ONPEACICHUS MTOHATHUSM,
KJIAaCCU(UIIUPOBATh, HAOTIOAATH, TPOBOAUTH SKCIIEPUMEHTHI, IEJIaTh BEIBOJIBI M 3aKITIOYCHHSI,
CTPYKTYypUPOBaTh MaTepuai, 00bICHATh, J0Ka3bIBATh, 3AIIHUILATH CBOU UJICH;

-yMeHue paboTaTh ¢ pa3HBIMU UCTOYHUKAMH OMOJIOTHYECKON HHPOPMAITIH: HAXOIUTh
OHMOJIOrMYECKYI0 HH(POPMAIUIO B Pa3IMUHBIX HICTOYHUKAX (TEKCTe yueOHMKA, HAyYHO-TTOMYJISIPHON
TuTepaType, OMOIOTUISCKUX CIIOBAPSX M CIIPABOYHUKAX ), AaHATU3UPOBATH U OIICHUBATH
nHpOpMaIHIO, TPEOoOPa30BBIBATH HHPOPMAIIUIO U3 OJHOM (POPMBI B APYTYIO;

-CIIOCOOHOCTH BBIOMPATH II€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSAX U MOCTYIKAX 110
OTHOIICHHUIO K KUBOH MPUPOJIE, 3I0POBBIO CBOEMY U OKPYKAOIINX;

-YMEHHE aJIEKBaTHO MCIIOIH30BATh PEUEBBIE CPENICTBA JUISI JUCKYCCHH U apTyMEHTAIlUN CBOCH
MO3UIUH, CPABHUBATH Pa3HbIC TOUKU 3PCHHUSI, ApTyMEHTUPOBATh CBOIO TOUKY 3PECHUS, OTCTAUBATh
CBOIO MMO3UIIUIO.

Ilpeomemuvimu pe3ynromamamu OCBOSHUS BBITYCKHUKAMH CTapIICH IIKOJIBI HA 6A3080M YPOGHE
SIBJISIFOTCSL:

-B nio3HaBate bHOI (MHTENIEKTYAJIBHOI) cdhepe:

-XapaKTEPUCTUKA COJIePKaHUs OMOJOTUYECKUX TEOPHil (KJIETOYHAs!, SBOJIIOIMOHHAS TEOPUs
Y.lapsuna); yuenus B.M.Bepnaackoro o 6uocdepe; 3akoHoB I.MeHens; 3akoHOMEpHOCTEH
M3MEHUYMBOCTH; BKJIaBa BBIIAIONINXCS YICHBIX B Pa3BUTHE OUOJIOTHUECKOIN HAYKU;

-BBIJICJICHHE CYIIIECTBEHHBIX MTPU3HAKOB OMOIOTHYECKUX 00BEKTOB (KJIETOK: PACTUTEIbHBIX U
KUBOTHBIX, JTOSIICPHBIX U SICPHBIX, MTOJIOBBIX U COMATHYECKUX; OPTAHU3MOB: OJTHOKJICTOYHBIX H
MHOTOKJIETOYHBIX; BUIOB; dKOCHCTEeM; Onocdeprl) u mporieccoB (0OMEH BEIIECTB, Pa3MHOKEHUE,
TieTICHUE KIETKH, OTUIO0TBOPEHHUE, JIEHCTBHE €CTECTBEHHOTO W MCKYCCTBEHHOTO 0TOO0DA,
(hopMHpOBaHHE MPUCIIOCOOIEHHOCTH, 00pa30BaHuE BUA0B, KpYrOBOPOT BELIECTB U MPEBPALLIEHUE
SHEPTUU B IKOCUCTEMaxX U duocdepe);

-00BsICHEHHE POJIU OUOIOTHHU B POPMUPOBAHUN HAYYHOTO MUPOBO33PEHUS; BKJIa/1a OMOJIOTUYECKHUX
Teopuit B GOpMUPOBAHNE COBPEMEHHOM €CTECTBEHHOHAYUHOM KapTUHBI MUPA; OTPHUIATEILHOTO
BITUSTHUS QJIKOTOJISl, HHKOTHHA, HAPKOTHYECKUX BEIIECTB Ha Pa3BUTHE 3apO/IbIIIa YSIIOBEKA;
BIUSTHUE MyTareHOB Ha OPTaHU3M YelIOBEKa; IKOJIOTUYECKUX (PAKTOPOB HAa OPTaHU3MBI; IPUIHH
SBOJTIOIMH Y H3MEHSIEMOCTH BUIOB, HApYIIICHUE PAa3BUTHS OPraHU3MOB, HACJICICTBEHHBIX
3a00J1€BaHU, MyTallUi{, YCTOWIMBOCTH ¥ CMEHBI SKOCHCTEM;

-TIPUBEJICHUE JIOKA3aTEIbCTB SAMHCTBA KUBOW W HEXKUBOH MPUPOIBI, POACTBA KUBBIX OPTAaHU3MOB;
B3aMMOCBSI3€i OPraHN3MOB U OKPYKAIOIIEH Cpe/bl; HEOOXOIMMOCTH COXPAaHEHHSI MHOTO00Opa3us
BH/IOB;

-YMEHHUE T0JIb30BaThCs OMOIOTHYECKON TEPMUHOIOTUEN U CHMBOIHUKOIA;

-pelIeHue JIeMEeHTapHBIX OMOJIOTHYECKUX 33/1a4; COCTABICHUE DIIEMEHTAPHBIX CXEM CKPEIUBAHHS
M CXEM TepPEeHOCca BEIIEeCTB U DHEPTUH B IKOCUCTEMAX;

-onucanure 0co0ei BUIOB 10 OMOJIOTHIECKOMY KPUTEPHIO;

-BBISIBIIEHUE N3MEHYMBOCTH U MPUCTIOCOOJIEHUSI OPTaHU3MOB K cpejie ooutanus. MIcTouHNKOB
MYTareHOB B OKpYXKaroIIei cpee(KOCBEHHO), aHTPOITOTEHHBIX U3MEHEHHSX B 9KOCHUCTEMaX CBOCH
MECTHOCTH, U3MEHEHHS B SKOCUCTEMaX Ha OMOIOTHYECKUX MOJIEISIX;

-cpaBHEHUE OMOJIOrMYECKUX O0BEKTOB (XMMHUECKUN COCTAB TeJ KUBOM U HEXUBOU MPUPO/IBI,
3apOJIBIIIY Y€JI0BEKa U IPYTUX MICKOMHUTAIONINX,, TPUPOTHBIC IKOCUCTEMBI U arPOIKOCUCTEMBI



CBOEH MECTHOCTH ), TPOLIECCOB (€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOP, MOJIOBOE U OECIoioe
pa3MHOXKeHre) U (OPMYITHPOBKA BEIBOJJOB HA OCHOBE CPAaBHEHUSI.

B 11eHHOCTHO-OPUEHTANMOHHOI chepe:

-aHaJIU3 U OLIEHKA Pa3JIMYHbIX TEOPHM O CYLIHOCTH KU3HU, IPOUCXOKACHUS KU3HU U YEJIOBEKa,
rJ100AIBHBIX 3KOJOTMYECKHX MPo0IeM U IyTel UX peIeHus], MOCIeICTBII COOCTBEHHON
NesITeNIbHOCTH B OKpY’Karolllel cpezie; Onoaorunueckoir HGOopMauu, Noly4aeMon U3 pa3InyHbIX
HMCTOYHUKOB;

-OLIEHKA ATUYECKHX aCIeKTOB HEKOTOPBIX UCCIIEIOBAHUI B 00J1aCTH OMOTEXHOJIOTUU
(KIIOHMpPOBaHKE, UCKYCCTBEHHOE OIUIO0TBOPEHNE, HAIIPABIIEHHOE U3MEHEHUE TEHOMA).

B cdepe TpY/I0BOI 1€SITEIBLHOCTH:

-OBJIa/ICHUE YMEHUSMH U HaBBIKAMU TIOCTAHOBKHU OMOJIOTUYECKUX IKCIIEPUMEHTOB M O0BSICHEHUS UX
pe3yabTaTOB.

B cdepe duznveckoii 1esiTeILHOCTH:

-000CHOBaHUE U COOII0/IeHNE Mep MPO(PHUIAKTUKHA BUPYCHBIX 3a00JI€BaHM1, BPEIHBIX MPUBBIYEK
(KypeHue, aJKoroin3M, HapKOMaHusl ); IpaBuJI IOBEICHUS B IPUPOIHOI cpere.

Ilpeomemmnvimu pe3yromamamu 0OCBOCHHS BHITYCKHUKAMU CTapIlel IIKOJIBI IPOIPaMMBbI 110
OMOJIOTUH HA NPODUNLHOM YPOBHE SBISIFOTCS:

B no3HaparenbHON HHTENICKTYATBHOM cdepe:

-XapaKTEPUCTUKA COJIEP>KaHUs OMOJIOTUUECKUX TEOPHH (KJIETOUHAs TEOPHSI, XPOMOCOMHAs TEOPHSI
HACJIEICTBEHHOCTH, CHHTETHYECKAasi TEOPUS SBOTIOIUH, TEOPHUS aHTPONOreHe3a); YUeHH (0 MyTAX U
HanpasiieHusix 3poitonun, H.M.BaBunoa o nentpax MHOrooOpasus 1 NpOUCXOKICHUS
KynbTypHbIX pacTenuii, B.M.Bepnanckoro o 6uocdepe); 3akonos (I'.Menzens, ClermyieHHOTO
HacnenoBanus T.Moprasa. roMOJIOTHYECKUX PsI0B HACJIEICTBEHHOW N3MEHYUBOCTH,
3apOJIBIIIIEBOTO CXO0JICTBA, OMOT€HETHUYECKOT0; 3aKOHOMEPHOCTEH (M3MEHYUBOCTH, CLETIIICHHOTO
HacJeA0BaHMs, HACJIEIOBAHHUsI, CLIETNIEHHOTO € II0JIOM, B3aUMOJICHCTBHS T€HOB U UX
[UTOJIOTUYECKUX OCHOB); TPABHII (IOMUHUPOBAHUS M SKOJIOTHYECKON MTUPAMU/IBI); TPUHIIUIIOB
(4UCTOTHI TaMeT U KOMIZTMMEHTAPHOCTH ); TUTIOTE3 ( CYITHOCTH MPOUCXOKICHUS KUZHU U
MIPOUCXOXKACHUS YEIIOBEKA);

-BBIJICJIEHHE CYIECTBEHHBIX MPU3HAKOB CTPOEHUS OMOIOTMUECKUX OOBEKTOB (KJIETKU: XUMUYECKUN
COCTaB M CTPOEHUE, TEHOB, XPOMOCOM, MYCKHX U KEHCKHUX TaMET, KJIIETOK MPOKAPUOT U dYKapHOT,
BHUPYCOB, OJJHOKJIETOUHBIX U MHOTOKJIETOUYHBIX OPIraHU3MOB; BHJIOB U SKOCHUCTEM) U OMOJIOTUYECKUX
MIPOLIECCOB U sIBJICHUH (0OMEH BEIeCTB U MPEBPALEHUE SHEPTUU B OpraHu3Me, (OTOCUHTES,
TJTACTUYECKUN U SHEPTeTUYECKU 00MeH, OpOoKeHHE, XEMOCUHTE3, MUTO3, MEHO03, Pa3BUTHE TaAMET Y
LIBETKOBBIX PACTEHUH U MTO3BOHOYHBIX JKUBOTHBIX, PA3MHOKEHNE, OTIOJOTBOPEHUE Y IBETKOBBIX
pacTeHMii ¥ TO3BOHOYHBIX KUBOTHBIX, HHANBUAYAIbHOE Pa3BUTHE OpraHU3Ma (OHTOreHeE3),
B3aMMO/ICIICTBUE T€HOB, MOJIyYeHUE TeTEePO3Hca, MOIUIUIONIOB, OT/IaJICHHBIX THOPUIOB, IHiCTBHE
HMCKYCCTBEHHOTO, IBFXKYIIETO U CTAOMIIM3UPYIOMIETO 0TOOpa, TEOrpapuIecKoe M IKOJIOTHIECKOE
BUI000pa30BaHue, BIUSHUE JIEMEHTAPHBIX (DaKTOPOB IBOIIOLNU HA TEHOMOHI OMYIISIIIHH,
(dhopMHpOBaHHE MPUCITIOCOOIEHHOCTH K CpeJie 0OUTaHuUs, KPYTOBOPOT BELIECTB U IIPEBpAIlCHHE
SHEpIuH B 3KOcUcTeMax U Ouocepe, 3Bomonus ouochepsi);

-00bsICHEHHE POJIM OMOJIOTUYECKUX TEOPUH, HJIeH, MPUHIUIIOB, TUIOTE3 B (GOPMUPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHBI MUPa, HAYYHOTO MHUPOBO33PEHUS; OTPULIATEIILHOE
BIIMSIHME HUKOTHHA, AJIKOT0JIs1, HAPKOTUYECKHX BEUIECTB HA PA3BUTHE 3aPO/IbIIIA YEIOBEKA;
BIIUSTHUE MYTareHOB Ha OPTaHW3M YeJIOBEKa; MPUYMH HBOIIIOIIUY BUIOB, YelIOBEKa, Orochepsl,
HACJIEICTBEHHBIX 1 HEHACJIE/ICTBEHHBIX U3MEHEHUH, HACIeICTBEHHBIX 3a00JI€BaHUN, T€HHBIX U
XPOMOCOMHBIX MyTalllii; yCTOWYMBOCTH, CAMOPETYJISLIUHA, CAMOPA3BUTHS U CMEHBI SKOCHCTEM;
3aKOHOMEPHOCTEH BIUSHUS YKOJIOTHYECKUX (DAKTOPOB HA OpPTraHU3MBI;

-IpUBEACHHUE TOKA3aTENIbCTB (apTyMEHTAlINsl) €AMHCTBA )KUBOUM U HEXXUBOU npupobl. PoacTea
KUBBIX OPTaHU3MOB C UCIIOJIb30BAHNEM OHOJIOTMYECKUX TEOPUM, 3aKOHOB U MTPABIIT; B3aUMOCBS3eH



OPTaHU3MOB U OKPYXKAIOIEH cpeibl; €AMHCTBA YEIIOBEUECKUX Pac M HEOOXOAMMOCTH COXPAaHEHHS
MHOT000pasus BUJIOB;
-YCTaHOBJIEHUE B3aMMOCBS3€i CTpOEHUS U (YHKIUN MOJIEKYI B KJIETKe; CTPOCHHS U (PyHKLIUI
OpPraHOUJIOB KJIETKH; IJIACTUYECKOTO U SHEPIeTUUYECKOr0 0OMEHa; CBETOBBIX U TEMHOBBIX peaKIHii
(doTocuHTE3a; IBWKYIIUX CHJI SBOJIIOLIMY; ITyTEH M HANIPABICHUN HBOJIOIHH;
- YMEHUE N0JIb30BaThCsl OMOIOrMUECKON TEPMUHOJIOTUEHN U CHMBOJIUKOI;
-peleHure 3aa4 pa3Hou CI0KHOCTH 10 OMOJIOTHH;
CocraBieHue cXeM CKpeIlMBaHus, yTel MepeHoca BEIeCTB U 3HEPIUH B IKOcHcTeMax (Lienu
MIUTaHUS, IULIEBBIE CETH);
-OIIMCaHUe KJIETOK pacTeHUH U )KMBOTHBIX (107 MUKPOCKOIIOM), 0coOelt BIa 110
MOP(OJIOTHYECKOMY KPUTEPHUIO, SKOCHCTEM U arPOIKOCUCTEM CBOECH MECTHOCTH; IPUTOTOBIICHHUE U
OIIMCaHNE MUKPOIIPENAPATOB;
-BBISIBJICHUE H3MEHYMBOCTH, IPUCTIOCOOTICHNUH Y BUAOB K cpeie 00uTaHus, apoMop(ho30B U
UAMOAIANTalMi y paCTEHUI U )KUBOTHBIX, OTJIMYUTEIbHBIX IPU3HAKOB KUBOTO (Y OTAEIBHBIX
OpPTaHU3MOB), A0MOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB HKOCHUCTEM, B3aUMOCBSI3El OPraHH3MOB
B 9KOCHCTEME, aHTPOIOI€HHBIX U3MEHEHUH B SKOCUCTEMAX CBOEH MECTHOCTH, UICTOYHHUKOB
MYTareHoB B OKpYy:Karolleil cpesie (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHHI B IKOCUCTEMAX CBOETO
peruoHa;
-MCCleJOBaHUE OMOIOTUYECKUX CUCTEM Ha OMOJIOTMYECKUX MOJIEISIX (aKBAPHYM);
-CpaBHEHHE OMOJOTHYECKHX OOBEKTOB (KJIETKH PACTCHHH, )KUBOTHBIX, IPHOOB, OaKTEepHH,
HKOCHUCTEMBI B arpOIKOCHCTEMBI), TPOIIECCOB U SIBJICHUI (OOMEH BEIECTB Y PACTCHUHN M KUBOTHBIX,
IUTACTUYECKUI U SHEpreTH4ecKuii 0OMeH, GOTOCHHTE3 U XeMOCHHTE3, MUTO3 M Mel03, Oecronoe u
I10JIOBOE Pa3MHOKEHHUE, OIJIOJJOTBOPEHHE Y LIBETKOBBIX PACTEHUH U IO3BOHOYHBIX KUBOTHBIX,
BHEIIIHEE U BHYTPEHHEE OIUI0OA0TBOPEHUE, 3apO/IbILIH YETI0BEKA U APYTHMX MIIEKOIMHUTAIOLINX, (POPMBI
€CTECTBEHHOI'0 0TOOpa, MCKYCCTBEHHBIN U €CTECTBEHHBIN 0TOOP, CI1OCOOBI BUI000pa30BaHNUs,
Makpo- U MHMKpPO3BOJIONHMS, IIyTH U HAIpaBJIEHUS SBOJIIOLNHK) U (OPMYIHPOBKA BHIBOJOB Ha
OCHOBE CpPaBHEHUS;
B 11eHHOCTHO-OpMEeHTALIMOHHOM cepe:
-aHaJIU3 U OLICHKA PAa3JIMYHBIX TUIIOTE3 CYIIHOCTH JKU3HU, IPOUCXOKACHUS )KU3HU U YEIIOBEKA,
YeJI0OBEYECKHX pac, IT00AIbHBIX aHTPOIIOTEHHBIX U3MEHEHU B Ouocdepe, STHUECKUX acleKTOB
COBPEMEHHBIX MCCIIEIOBAHUI B OMOJIOTHYECKON HAYKE;
-onpezeNeHre COOCTBEHHON MO3UIUH [0 OTHOLIEHHIO K 3KOJIOIMYeCKUM Ipo0ieMam, OBEICHHIO B
MPUPOIHOM CPEJIE;
-OIICHKA 3TUYECKUX ACIIEKTOB HEKOTOPBIX MCCIIEJOBAaHUH B 00J1aCTH OMOTEXHOIOTUU
(KIIOHMpPOBaHKE, HCKYCCTBEHHOE OIUIO0TBOPEHKE, HAIIPaBIEHHOE U3MEHEHUE FEHOMA).
B cdepe TpynoBoii 1esTeIbHOCTH:
-OBJIa/ICHHE YMEHUSIMHU U HaBbIKaMU TIOCTaHOBKHU OMOJIOTUYECKUX SKCIIEPUMEHTOB U 00BSICHEHUE UX
pe3yNbTaTOB;
-OCBOEHHUE IPUEMOB I'PaMOTHOT0 O(hOPMIICHUS pE3yabTATOB OMOJIOIMUECKHX HCCIIEJOBAHUH.
B cepe pusnueckoi 1essTeIbHOCTH:
-000CHOBaHUE U COOJIIOJICHUE TIPABUII ITOBEJICHUS B OKPY>Kalollel cpee, Mep NpopHIakTUKN
pacnpocTpaHeHus BUpYCHBIX (B ToM uucie BUY) 3ab6oneBanuii, BpeIHbIX TPUBBIYEK (KypEeHUE,
QJIKOTOJIU3M. HAPKOMAHUS ).



I11. Conepxanue yuedOHOro npeamera

OCHOBHOE COJEPKAHHE (70 uac)
10-11 knace
Buonorus xak Hayka. Metoabl Hay4YHOro mosHanus. (3 4)
Kparkas ucropus pazBurus o6mosiorun. Cucrema dmosiormyeckux Hayk. (1 uac).

buonorus xak Hayka. Mecto OMONOTMH B CHCTeME HayK. 3HaYeHHE OHMOJOrMU Uil NMOHUMAaHHS
HAay4YHOH KapTHHBI Mupa. CBs3b OMOJOTMYECKUX MAMCLUMIUIMH C JAPYTMMU HayKaMH (XUMHUEH, (U3UKOMH,
MaTeMaTuKou, reorpadueit, actpoHoMuer u 1ap.). Mecto kypca «OOmas OHOJOTHS» B CHCTEME
€CTECTBEHHOHAy4HbIX JUCIMIUIMH. [lenu u 3amaym Kypca.

CylmHOCTb ¥ CBOMCTBA JKHBOr0. YPOBHH OPraHU3AIMH M METOAbI MO3HAHMS KMBOH NMPUPOABI (2
yaca).

YPOBHU OpraHu3anyy XUBOW MaTEpUU; )KU3Hb U JKUBOE BELLECTBO; KOCTHOE M OMOKOCHOE BEIIECTBO
Oouocdepsl; MOJIEKYJIAPHBIN, KJIETOUHBIM, TKaHEBOW M OpraHHbIH, OpPraHU3MEHHBIH, MOMYJIALHUOHHO-
BUJIOBOM, OMOLIEHOTUYECKUI U OMOC(EpHBI YpOBHU OpraHU3aIH KUBOTO.

OcHOBHbIE CBOWCTBA )XKMBOro. MHOroo6pasue *XHMBOro Mupa. EqMHCTBO XUMHUYECKOT0 COCTaBa KUBOU
MaTEpUU; OCHOBHbBIE TPYMIbl XUMHYECKHUX DJIEMEHTOB M MOJIEKYJ, OOpa3ylIUX >KUBOE BELIECTBO
o6uocdepsl. Kiierounoe crpoeHre opraHu3MoB, HacestoMmuX 3eMia0. OOMEH BEIeCTB U CaMOPEryJsilus B
Oouosornyeckux cucreMax. CamMOBOCIIPOM3BENCHHUE; HACIEACTBEHHOCTh M W3MEHYHMBOCTh KaK OCHOBA
CyIIECTBOBaHMA XKUBOM marepuu. Poct u passurtume. Pazapaxkumocts; (GopMbl M30MpaTeabHON peakuuu
OpPraHU3MOB Ha BHELIHUE BO3JEHCTBUS. PUTMHUYHOCTH MpOLIECCOB KU3HENECATENBHOCTH; OMOJIOTHYECKHE
pUTMBI U UX 3Ha4YeHue. JIMCKPEeTHOCTh JXUBOIO BEIECTBA, B3aMUMOOTHOLICHHMsS YacTH M LEJIOr0 B
onocuctemMax. JHEPro3aBUCUMOCTD KUBBIX OPraHU3MOB; (OPMBI TOTPEOJICHUS SPHEPTHUH.

Kaerka (10 uacos).

HUcropus uzyyenus xiuerku. Knerounas reopus (1 uac).

Pazputue 3nanuit o kierke. Pab6otsl P.I'yka, A. Ban JleBeneyka, K.O.bapa, P.bpoyna, P.Bupxosa.
Knerounas teopus M.Ilneiinena n T.11IBanHa. OCHOBHBIE NOJIOKEHHSI COBPEMEHHOM KJIETOYHOW TEOpPHHU.
Ponb kneTouHoit Teopun B pOopMHUPOBAaHUN COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHUHBI MUpa.

Jemoncrpanuu. Cxema «MHoroo6paszue kinerok». OcHoBHble mnoHATUsA. Knerka. Llutonorus.
OCHOBHBIE MOJIOKEHUSI KIIETOUYHOM TEOpHUH.

XuMH4ecKuii cocTaB KJaeTku (4 uaca).

DrneMeHTapHBIN COCTaB JKUBOI'O BellecTBa Ouocdepsl. PacipocTpaHEHHOCTh 371€MEHTOB, UX BKJIAJ B
oOpa3oBaHMe XKMBOM MaTepuu. MakpossieMeHThl, MUKpO3JeMeHThl. Heoprannyeckue MoJeKyJbl KMBOTO
BEIIECTBA: BOJA, COJMM HMX pOJIb B OOECIIEYEHMH IMPOIECCOB >KU3HEAEATEIBHOCTH U TOAJIEPXKAHUN
rOMeocTasa.

Opranuueckue MoJieKkynbl. buonoruueckue mnonuMepsl — Oenku. buonmornyeckue KaTaiau3aTOpbI.
VYraesoasl. XKupsl. JIHK. Yposau crpykryproii oprannzanuu. PHK. Butamusst.

Hemoncrpauus [{uarpammel: «PacnipeneneHre XMMHUUYECKHUX JJIEMEHTOB B HEXKHBOM TPUPOJIEY,
«Pacnpenenenre XMMHUYECKUX 3JIEMEHTOB B JKMBOM mpupoje». Ilepuoanyeckas Tabiauua 3JI€MEHTOB.
Cxembl u Tabmuiel: «CTpoeHune Mojekyn Oenkay, «Ctpoenue monekyn JIHK», «Crtpoenme momexyn
PHK».

OcHoBHbIE TOHATHS. OpraHoreHbl, MaKpOAIEMEHTbl, MHUKPOAJIEMEHTHI, YJIbTPaMUKPOIIEMEHTBHI.
CpoiictBa BOAbl. MuHepaibHble cond. buonomumepsl. JlMmuael, JIUMOWABI, YIJIEBOABI, OCJIKH,
HYKJIEMHOBBIE KUCIOTHI, perukanus JTHK.

CTpoeHue YyKapMOTHYECKOiT H IPOKAPHOTHYECKOH KIeTOoK (3 uaca).



[TpokapuoTnueckue kieTku; popma U pazMepbl. CTpoeHHE IUTOIUIA3MbI OaKTEpPUATbHON KIETKHU;
opranuzanys Merabonm3ma y TpokapuoT. leHernyeckwil ammapat Oakrepuil. CropooOpa3oBaHue.
PazmHoxeHune. OCHOBBI CUCTEMAaTUKH; MECTO U POJIb IPOKAPUOT B OMOLIEHO3AX.

[MuTonnasma 3yKapuMOTHUECKOW KIeTKHM. MeMOpaHHBI HNPUHIUI OpPraHU3aLUU KIETOK; CTPOEHHE
Ouosiornyeckoii MemOpaHbl, CTPYKTypHbIE M (YHKIHMOHAJbHBIE OCOOCHHOCTH MEMOpaH pPa3IUYHbIX
KJIETOYHBIX CTPYKTYp. Opranenisl [UTOMIIA3MBbl, UX CTpYKTypa U (pyHKuMU. Llurockener. Bxitouenus, ux
3HA4YEeHUsI M POJb B MeTabonu3me KiIeToK. KileTouHoe sapo — HEHTp yIpaBieHHs KHU3HEACATEIbHOCTHIO
kiIeTkd. CTpYKTypbl KIETOYHOTO siipa: sjepHas 000J0YKa, XpPOMATUH (TFETepOXPOMATUH), SIAPBILIKO.
Kapuomnasma. Jluddepennnanpaas akTHBHOCTh TEHOB; SyXPaMOTHH.

Knerku B MHOroknerouHoM opranusme. llonstue o nud¢depeHuupoBKe KIETOK MHOIOKJIETOYHOIO
opranusMa. JKu3HEeHHBIH MK KJIeTOK. TKaHW opraHu3Ma C pa3HOW CKOPOCTBHIO KJIETOYHOTO OOHOBIJICHUS.
PasmMHokeHne kierok. MwutoTrmueckuii 1wmMKi:  uHTepdasza, penymnukamms JHK; wmurtos, dassl
MHUTOTHYECKOTO JICJICHUS U MPEeoOpa3oBaHMUS XPOMOCOM; OMOJIOTMYECKUN CMBICT M Ha3Haue€HHE MHTO3a
(becnionioe pa3MHOXKEHHUE, POCT, BOCIOJHEHHUE KJIETOYHBIX NOTEPh B (PU3HOIOIMYECKUX U MATOJIOTHYECKUX
YCIIOBUSIX).

Oco6eHHOCTH CTPOEHUS! PACTUTEIBHON KIIETKH.

Kierounas teopust ctpoeHust opranu3mMoB. OCHOBHBIE MTOJIOKEHHS KIETOYHON TEOPHUH; COBPEMEHHOE
COCTOSIHME KJIETOUHOM TEOpUU CTPOEHUSI OPTaHU3MOB.

Bupycbl — BHYTPUKJIETOYHbIE ITapa3UThl HA T€HETHUYECKOM YpOBHE. OTKpBITHE BUPYCOB, MEXaHU3M
B3aUMOJICHCTBUS BUpyCa W KJIETKH, MH(EKUMOHHBIM mpouecc. 3aboieBaHusl JKUBOTHBIX M PACTEHHIH,
BbI3bIBacMble Bupycamu. bakrepuodaru.

JleMOHCTpamusi: CTPOEHUS KIJIETOK Ppa3JIMYHBIX IPOKApUOT; CXEM CTPOEHUS OpraHOMJIOB
pPacTUTENILHOW U KUBOTHOM KJIETKU; (PUTYp MHUTOTHUYECKOTO JICIIEHUS KJIETKH B KJIETKaX KOPEIIKa JTyKa IMOJ
MHUKPOCKOIIOM U Ha CXEMe; MaTepualioB, PACCKa3bIBAIOIIMX O OHorpadusax y4€HbIX, BHECIIMX BKIAJ B
pa3BUTHE KIETOYHON TEOPHH; MOJENIEH Pa3INYHbIX BUPYCHBIX YaCTHII.

IIpakTnueckass padora: 1. lV3yueHue cCTpOeHHMs PpACTUTENBHOM M KMBOTHOW KJIETKH O]
MHUKPOCKOTIOM.

Peanm3anus HacieacTBeHHOI nH(popManuu B kietTke. (1 uac).

JUHK — HacnenctBenHo# nHopmanuu. I'eneTnueckuii koa, ero cBoiicta. I'eH. buocunres 6enka.

Jemoncrpanus. Tabnuua «reHeTHYeCKUi Koy, CXeMa «OMOCHHTE3 OeKay.

OcHOBHbIE NOHATHS. ['€HETHUECKHH KOJ, TPHUILIET, reH. TpaHCKpUMIMS, TPaHCIALMS, MaTPUYHBIN
CHHTE3.

Bupyecsl (1 vac).

Bupycbl — HeknerouHas ¢opMma xku3HH. OCOOEHHOCTH CTPOEHMSI W Pa3MHOXKEHHsS. 3HAu€HUE B
OpUpPOJE W JKU3HM dYeJoBeKa. Mepbl MNpO(UIAKTUKM PACHPOCTPAHEHUS BHPYCHBIX 3a00JE€BaHMM.
[Ipodunaxruka CITN/a.

JemoncTtpanus. Cxema «CTpoeHue BUpycay, Tabmuna «ipopuinakruka CITNda.

OcHoBHble noHsATUSA. Bupyc. bakrepuodar.

Oprauusmsl (18 uacos).

OOMeH BelllecTB U Npeodpa3oBaHue 3Heprun. (3 uaca).

OOMeH BelecTB U NMpeBpallleHns SHepruu B kKieTke. Karanutuueckuil xapaktep peakiuii oomeHa
BeniecTB. [Inactuyeckuii u sHepreTndecknii ooMeH. OCHOBHBIE ATalbl SHEPIeTUYECKOr0 OOMEHa.
OTnnuuTeNnbHble 0COOEHHOCTH MPOLECCOB KJIETOYHOTO JibIXaHus. CrocoObl MOMy4eHUs! OPraHUYECKUX
BEIIECTB: aBTOTPOQHI U rerepoTpodsl. DoTocuHTes, ero (hasbl, KocMHUYEcKas poiib B Onochepe.
XeMOCHHTE3 M €ro 3Ha4YeHHe B Onocdepe.

JleMoHcTpanusi: cxeM myTeil Merabonu3ma B KiIETKe (PHEPreTHUecKuié oOMEH Ha MpHuMepe
paCIICTUICHHS TIIOKO3bI, TIIACTHYECKU 00MeH: OnocruHTe3 Oenka U OTOCHHTE3).

OcHoBHBIE TOHATHA. MeTabonau3M, HHepreTudyeckuii oOMmeH, miuactudeckuii oOmeH. ATO.
ABTOoTpOdBI 1 TeTepoTpOPBI. DOTOCHHTE3.



Pa3mMHoOKeHHe OPraHU3MOB ¥ HHAUBHAYAJIbHOE pa3BUTHE OpraHu3MoB (ourorenes) (6 uacos).

®opmbl 6ECTION0ro Pa3MHOKEHHUS: MUTOTHUECKOE JISJIEHUE KIETOK MPOCTEHIIINX, CTIOpO0Opa3oBaHue;
[IOYKOBAHMWE Yy OJHOKJIETOYHBIX M MHOTOKJETOYHBIX OpPraHU3MOB; BEre€TaTUBHOE Pa3MHOMXECHUE.
DBOIIIOLIMOHHOE 3HAYEHUE OECIIONIOT0 Pa3MHOKECHHUS.

ITonoBoe pa3mMHOKEHHE PACTEHMI U KUBOTHBIX. [Ios0Bas cucrema, oprassl IOJIOBOTO Pa3MHOKEHUS.
I"amerorenes. [leproapl 06pa3oBaHus MOJOBBIX KIETOK: pa3MHOXKEHHE, POCT, CO3pEBaHUE U POPMUPOBAHUE
noJIoBBIX KJeToK. OcobeHHOCTH crepmaroreHe3a M oBoreHe3a. OceMeHEHHEe U OIUIOJOTBOPEHHE.
HapyxHOe 1 BHyTpeHHEE OIJI0I0TBOPEHHE.

Tumnbl SHIEKIETOK; OCHOBHBIE 3aKOHOMEPHOCTH IpOOJIeHHUS; 00pa30BaHUe OJHOCIOWHOTO 3apOo/IbIiia
— Onactynel. [acTpynsius; 3aKOHOMEPHOCTH OOpa3oBaHHE JABYXCIIOMHOTO 3apojblllla — TacTPYJbl.
[lepBuuHbIil OopraHoreHe3 W jAajbHeWmas auddQepeHnrpoBKa TKaHEW, OpraHOB M CHCTeM. Perymsanus
SMOPUOHAIILHOTO PAa3BUTHS.

@opmbl  TOCTAIMOPHOHANBHOIO Iepuosa pa3Butus. Hempsimoe pa3BuTHe; TONHBIA M HENOJHBIN
metamopdo3. Ilpsamoe paszButne. [lopenpoAyKTUBHBINA, PENPOAYKTHUBHBIM U MOCTPEHPOAYKTHUBHBII
nepuozbl. CTapeHrue u CMepTh; OMOJIOTHS POIOJIKUTENILHOCTH HKU3HU.

CxonctBo 3apoppliie u  »MOpuoOHanbHAs AWBepreHinus mnpusHakoB (3akoH K. bapa).
buorenernueckuit 3akoH (O. I'ekxkenp u @®. Mromnep). Pa6orer A. H. CepeproBa 00 5MOpHOHATBHOMN
U3MEHYUBOCTH.

Ponbp dakropoB okpyxaromieil cpeapl B AMOPHOHAIBHOM M MOCTIMOPHUOHAIBLHOM Pa3BUTHH
opranusma. BnusHue TOKcHYECKHX BelIeCTB (Ta0auHOro Jama, ajKorojsl, HapKOTUKOB U T.JI.) Ha XOA
SMOPHOHAIIBHOTO U MOCTAMOPHOHATIFHOTO EPUOAOB (BpOKI€HHBIE ypoacTBa). [loHsaTHe 0 pereHepanuu.

JleMOHCTpaluM: IUIAKaTOB, WUIIOCTPUPYIOIIUX CHOCOObI BEr€TATUBHOIO Pa3MHOKEHUS IUIOJOBBIX
JIEpPEeBbEB U OBOIIHBIX KYJIbTYp; TAOIUIl, OTPAKAIOIIUX CXOJICTBO 3apOAbIIICH MO3BOHOYHBIX KUBOTHBIX, a
TaKXKe cXxeM IpeoOpa3oBaHUsl OPraHOB M TKaHEH B (uiorenese; ¢hororpaduii, OTpa’karomuX MOCIEICTBUSL
BO3JCHUCTBUS  (AaKTOPOB Cpelbl Ha pa3BUTHE OpPraHU3Ma; CXEM U CTaTUCTMYECKMX TaliwiL,
J€MOHCTPUPYIOIIKX MOCIEACTBUS YIOTPEOIEHUS AJIKOT0JIsl, HAPKOTUKOB M KYPEHHUSL.

OcHoBHble OHATHUS. JKU3HEHHBIA LUK KIeTKU. MUTO3, OMonornyeckoe 3HaueHue. Tumsl 6ecrosnoro
pa3MHOkeHud. [lonoBoe pasMHOXKEHHE U ero OMOoJorMyeckoe 3HadeHHue. Pa3nenbHONoble OpraHu3Mbl U
repmadponuTsl. Siinexnerka u crnepmaro3oua. I'amertorenes. Meiio3, Ouosorudeckoe 3HaYCHHE.
Orm1010TBOpEHHE: HAPYKHOE U BHYTpeHHEE. J[BOHOE OTUIOJOTBOPEHNE Y PACTECHUH.

3aKOHOMEPHOCTH HACJIEICTBEHHOCTH ¥ U3MeHYnBOCTH (7 uacos).

Uctopusi pa3Butus reHeTMKH. OCHOBHbBIE IOHSATHS TE€HETUKU. 3aKOHOMEPHOCTH HACJEIOBaHUS
MpU3HAKOB, BhIsABIEeHHBIE [.MeHnenem. MonoruOpuanoe ckpemuBanue. [lepBbiii 3akoH MeHens-3akoH
noMuHupoBaHus. [lodHOe M HEMoNHOE JOMHUHHUPOBAHHE. 3aKOH YHCTOTHI FaMET U €ro IMTOJOrHYecKoe
obocHoBaHHE. MHOXeCTBEHHbIE aeiu. AHAIM3UPYIOIUe CKpeluBanue. Jurnopuanoe u noauruopuaHoe
CKpeIlMBaHUE; TPETU 3aKOH MeH 1es - 3aKOH HEe3aBUCUMOT0 KOMOWHUPOBAHMUS.

XpoMocoMHas Teopusl HacaeACTBEHHOCTH. CIEINIEHHOE HaclIel0BaHUE NIPU3HAKOB. 3akoH MopraHa.
[lonmHOE W HENOJIHOE CLEIUIEHWE TIEHOB; pAacCTOSHHE MEXAYy I'€HaMH, paCIOJIOKEHHBIMH B OJHOMN
XPOMOCOME; TEHETUYECKUE KapThl XPOMOCOM.

['eneTnueckoe onpeneneHue noia; TOMOraMeTHBIN U reTeporaMeTHBIN NoJl. [ eHeTnueckas CTpykTypa
IIOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CLEIUIEHHBIX C I0JIOM.

I'enoTnn kak nenaocTHas cucrteMa. BzanMoaeicTBrE alIeNbHBIX U HEAJJIEIBHBIX T€HOB ONPENIEICHNN
IIPU3HAKOB.

OcHoBHbIE  GOpMBI HU3MEHYMBOCTH. [ €HOTHMNIMYECKAas W3MEHYMBOCTh. MyTtanuu. [ eHHEbIe,
XpOMOCOMHBIE, T'€HOMHble MyTanuu. CBOWCTBAa MYyTallMii; COMAaTUYECKME U TI'E€HEPATUBHBIE MYTalUU.
[IprunHBI U yacToTa MyTallMii; MyTareHHble (DaKTOPBl. DBOJIOLMOHHAS POJIb MyTallMK, 3HAUEHUE MYyTallui
JUIE TIPAKTHKU CEJNbCKOTO Xo3siiicTBa M OMoTexHojoruu. KoMOMHAaTHBHAsT W3MEHYMBOCTH. Y POBHHU
BO3HHUKHOBEHHUS PA3IMYHBIX KOMOWHAIMI F€HOB W MX POJIb B CO3JaHUM T'€HETUYECKOTO pa3zHoOoOpasus B
npezenax BUaa. DBOIIOLMOHHOE 3HAYeHNE KOMOMHATUBHON H3MEHYMBOCTH.



Ponpb ycnoBuii BHENIHEN cpeabl B pa3BUTHM U MPOSIBICHUU NPU3HAKOB U CBOMCTB. CTaTUCTHUYECKHE
3aKOHOMEPHOCTH MOJU(PHUKAITMOHHONW U3MEHUMBOCTH; BapUAIIMOHHBIN P M BapralnoHHas KpuBas. Hopma
peakuuil. YrpasieHne JOMUHUPOBAHUEM.

JdeMoHCcTpanMm KapTbl XpPOMOCOM YEJIOBEKAa, POJOCIOBHBIX BBIJAIOIIUXCA IPEACTABUTENEH
KYJIBTYpBI; IPUMEPOB MOAU(PHUKAIIMOHHON N3MEHYUBOCTH.

IIpakTHyeckasi padora: 2.PenieHre reHeTHUECKUX 3a7a4 U COCTABIIEHUE POJIOCIIOBHBIX.

IIpakTnueckas padora: 3.M3yuenue nsmeHunBoctH. [locTpoeHne BapuanoHHON KpUBOil (pa3Mepsl
JUCTHEB PACTCHH, aHTPOIIOMETPHUYECKHE TAHHBIC YYAIIUXCS).

OcHoBblI cesiekiiuu. buorexunosiorus. (2 vaca).

L{eHTpbI MPOUCXOXKICHUS KYJIBTYPHBIX pacTeHUI u ux MHoroodpasue. Copt, mopoja, mramMMm. 3aKOH
TOMOJIOTHUYECKUX PSAZIOB B HacieAcTBeHHON n3mMenunBoctu (H.M.BaBuios).

MeToapl  celeKUuu pacTeHUHM M JKMBOTHBIX: o0TOOp U rubpumusauus: Gopmbl  orbopa
(MHIMBUYyaTbHOW M MAacCOBBINA 0TOOD). OTHanénHas ruOpuan3anms; SBJIeHUe rerepo3uca. VICKycCTBEHHBIH
MyTareHes.

Cenexuus MUKpOOPraHU3MOB. BUOTEXHONIOIMH U TeHETUYECKasi MHKEHEPHUSL.

JlocTuKEeHMsT U OCHOBHbBIE IIPEJCTABJICHUS COBPEMEHHON CENEeKUMU. 3HAYEHUE CENEeKLUUU IS
pa3BUTHUSA C/X TPOU3BOJICTBA, MEAUIIMHCKOW, MUKPOOHOJIOTHYECKON M JPYTUX OTpacieii MPOMBIILIEHHOCTH

Coaep:xanue nporpammsl 11 kiace
(34 uaca)
Bua (19 yacos)
Hcemopus 3sonroyuonnsix uoei. (4 uaca)

Pa3Butne Guonoruu B nonapBUHOBCKuUi nepuos. 3nauenue pador K.JIunnes, yuenus JK.b.Jlamapka.
Teopusa JK. KroBee. Ilpeanocbuiku BO3HUKHOBEHMS OJBOMIOUMOHHOW Teopun Y.J/lapBuHa. Ponb
HBOJIIOIIMOHHOW Teopud B (HOPMHPOBAHMH COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MUDA.
OpodtoniionHas Teopus Y. J[apBuna.

Cospemennoe r60ontoyuonnoe yuenue (8 uacos)

Bupn, ero xpurepun.

[Tonynauus - cTpykTypHas €AMHUIA BUIA, €AMHUIA SBOTIOLIHNH.

JIBHKyIIME CUITBI HBOJIIOIUU: MYTAllMOHHBIM MPOLECC, TOMYSLUOHHBIE BOJIHbBI, UX BIUSHUE HA
TeHO(OHT TOMYJISIIUHU.

[Tonmynsuus — CTpyKTypHas eQuHUIA BUJa M HBOMOLMU. CHHTETHYECKAs TEOPHs HBOJIIOLIUU.
JIBMOKYIIMM M CTaOMIIM3UPYIOIIHUM €CTECTBEHHBIN 0TOOP.

AnanTanyst OpraHu3MoB K yCJIOBUSM OOUTaHUS KaK pe3yibTaT IeHCTBUS €CTECTBEHHOI0 0TOOpA.

Bunoo6pa3oBanue kak pe3ynbTaT 3BOJIOLUHU, CIIOCOOBI U MyTH BUA00Opa3oBaHus. CoxpaHeHHe
MHOTI000pa3us BUJIOB Kak OCHOBA yCTOWYMBOI'O Pa3BUTUSL OHOCPEPHI.

[IpuunHbI BEIMUpaHus BUAOB. buonornyeckuii nporpecc 1 OMOIOTHUYECKHI perpecc.

Jloka3zaTenbCcTBa IBOJIOLNN OPraHUYECKOTO MUPA.

Jlabopamopusie u npakmuueckue padomaot

Nel Onucanue ocobeil euoa no mopghonocuueckomy Kpumepuio.

No2 Buisagnenue uzmenuueocmu y ocoveit 00H020 6uoa

No3 Boiagnenue npucnocoodnenuii y op2anuzmos K cpeoe o0oumanus

3auem no meme: «Coepemennoe 3601104UOHHOE YUeHUE)

Ipoucxoscoenue yncusznu (3 uaca)
Pa3BuTHe npencraBieHnit 0 npoucxoxaeHun xkusHu Ha 3emute. Onbitel @. Penm, JI. Ilactepa.
I'unoTe3bl IPOUCXOKACHUS HKUZHU.

CoBpeMeHHbIE B3IIsAbl HA BOSHUKHOBEHUE %u3HU. Teopus Onapuna — XonaelHa.

OTnuuuTeNbHbIE TPU3HAKU JKMBOTO. Y CIOKHEHHE >KMBBIX OPraHM3MOB Ha 3eMJie B Ipolecce
IBOJIIOLIMH.

Jlabopamopnas paooma Ned «Ananusz u oyenka pa3iuiuHslX 2UNOME3 NPOUCXOHCOCHUA HCUZHUY



Ikckypcua Hemopusa pazeumus yHcu3nu Ha 3emie (KpaeseouecKkuit myseit)
Ilpoucxoscoenue uenosexa (4 uaca)

['unore3sl mpoucxoxaeHus uenoBeka. [lonokeHue uyergoBeKa B CHUCTEME JKMBOTHOIO MHpA.
Jloka3zaTenbcTBa pOICTBA YETIOBEKA C MIIEKOMIUTAIOIUMU KUBOTHBIMHU.

DBOJIOIUS Y€I0BEKa, OCHOBHBIE ATAIIbI.

Pacel uenosexka. [Ipoucxoxkaenue yenoBeueckux pac. BujgoBoe eAMHCTBO YeI0BEUECTBA.

Jlabopamopnaa padoma Ne5 «eviasenenue nPuU3HAK0O8 CX00CmMea 3apooviuieil 4enoeeKka u Opy2ux
MJIEKONUMAOwWuX KaKk 00Ka3ameiabCmeo ux poocmea

Jlabopamopnas pavoma Neb «Ananu3 u oueHka pa3iuuHvlX ZUNOME3 NPOUCXOHCOCHUA YeTI068ECKA)

IKCKypcusa 6 ucmopuyecKuil unu Kpaegeoueckuil myseil.

3auem no meme: «llpoucxorcoenue u pazgumue HcuzHu Ha 3eme)

IKOCHUCTEMBI 11 yacos
xonozuueckue pakmopol (3 uaca)

Dkosnoruveckue (pakTopbl, UX 3HAYECHUE B KU3HHU OpraHu3MOB. [IpeaMer u 3a1aun SKOJIOTHH.

Dkonorndeckue GaxTopsl cpenbl (abnoTndeckne, OMOTHYECKHE, aHTPOIIOTECHHEBIE).

3aKOHOMEPHOCTH BIUSHUS KOJIOTHYECKUX (DaKTOPOB Ha OpraHu3Mbl. buonorudeckue puTMel.

MesXBUIOBbIE OTHOIICHHS: TTAPA3UTU3M, XUIITHUIECTBO, KOHKYPEHIIUS, CHMOHO3.

Cmpykmypa 3kocucmem (4u+2 u u3z pezepea=6 uacos)

BunoBast u mpocTpaHCTBEHHAS CTPYKTYPA SKOCUCTEM.

[TumeBsie CBSA3M, KPYrOBOPOT BEILECTB M MPEBPAILICHUS YHEPTHH B SKOCUCTEMAX.

[IprunHBl yCTOWYMBOCTH U CMEHBI SKOCUCTEM. BiinsiHue yenoBeka Ha SKOCHCTEMBI.

HckyccTBeHHBIE COOOIIECTBA — aTrPOIKOCHUCTEMBI.

Jlabopamopuvie u npakmuueckue pabomul

Jlabopamopnas paboma Ne7 Cocmagnenue cxem nepedayu eeuyecme u Inepuu (yenei numanus)
6 IKOocucmeme

Jlabopamopuaa paooma Ne8 Hccnedosanue usmeneHuii 6 IKOCUCMEMAx HA OUO102UYUECKUX
Mooenax (akeapuym)

Jlabopamopuaa paooma Ne9 Bviagnenue anmpono2eHHvlX u3MeHeHUil 6 IKOCUCMeMax ceoell
mMecmuocmu

Jlabopamopnaa paboma NelO Cpaenumenvnas xapaxmepucmuka npuUpoOHbIX IKOCUCHEM U
azpoIKocucmem ceoell MeCHOCIU

3auem no meme: «Ikocucmemur» Jlabopamopnasn pavomahNel 1 pewrenue 3ko102uuecKux 3a0au

IKcKypcua ecmecmeeHHble (T1ec, noJe) u UCKyccmeennwle (napk, cad, CKeep WKobl) IKOCUCH EMbL

Buocgepa — znovanvnasn cucmema (2 uaca)

buocdepa — rmobanpHas skocuctema. Yuenue B. U. Bepnanckoro o Ouocdepe. Ponb KuBbIx
opranu3zMoB B O6uocgepe. buomacca. buonornueckuii KpyroBopot (Ha MmpuMepe KpyroBopoTa yriepoja).
DBosmtonus ouocdepsl.

Buocghepa u uenosex (2u+1u u3 pezepsa =3 uaca)

buocdepa n yenosek. ['modanbHbIE 3KOIOTHUECKHE TPOOIEMBI U ITYTH UX PELLIECHUS.

[TocneacTBus nesaTenbHOCTH YeJI0BeKa B OKpyskarolei cpene. [IpaBuia noBeaeHus: B MpUpOIHOM
cpene.

Jlabopamopuvie u npaxmuueckue pabomul

Jlabopamopuaa paboma Nel2 Ananusz u oyenka 2100anbHbIX IKOJA02UYECKUX NPOOIEM U nymell ux
peuienus.

Jlabopamopnaa paboma Nel3 Ananuz u oyenka nocieocmeuil coOCMEEHHOU 0eAmMeIbHOCMU 6
OKpYydHcaroweil cpeoe, 2100anbHbIX IKOA02UYECKUX NPOdaemM u nymeil ux peueHus






V.

TemaTnuyeckoe IIaHMPOBaHUE

§ unu Kon- | Ilmanupyempie BUABI y4eOHON [Inanupyemsble BUAbI yueOHON AEATENBHOCTH yJaLUXCsl U JOCTHKESHUS
No HazBanue TeMsl BO JESITETbHOCTH ISl JOCTHXKEHHUS JMYHOCTHBIX, METANPEIMETHBIX PE3yJIbTaTOB O0YUCHUS:
nyHKTa | (comep:kaHue 4acoB| MpPEAMETHBIX PE3yJIbTaTOB
y4€ebH Marepuaa) II(metanpenverneie P (MetanpenMertnsie |K (Metanpenmernbie] JI(maHOCTH
uKa [103HABATEIILHBIC) pEryJsITUBHBIE) KOMMYHHMKAaTUBHBIC); BbI€)
Paznen Nel. 34
Buosorusi kKak Hayka.
MeToabl HAYYHOT O
NMO3HAHUS
Kpatkas ucropust 1u.
pa3BUTHS OMOJIOTHH.
Cucrema
OMOJIOrHYeCKHX HAYK
§1 Kpartkas ucropus IIpuBoasT NOKa3aTENBCTBA: Beraenstor u Cocrapnamor wiad u |Onpenenstor 1enu ulcnpITeiBaoT
Pa3BUTHS OHOJIOTUH. €IMHCTBA )KUBOM M HEXHUBON bopMynupyoT MOCIIEA0BATENBHOCTD |(DyHKITHH yaeOHO-
Cucrema IPUPOLEL, POJCTBA JKUBBIX II03HABATEJILHYIO nelcTBUA. BHOCAT — |y4acTHUKOB, I103HABATEJILHB]
OMOJIOTMYECKUX HAYK OpPraHU3MOB, HCTIOJIb3YS uenb. Co3garoT KOPPEKTUBBI U crocoOsbI i MHTEpeC K
OMOJIOTMYECKUE TEOPHH, 3aKOHBI U |CTPYKTYPY IOIIOJTHEHUS B B3aMIMOJICHCTBUS.  |HOBOMY
npasuia. OOBSICHSIOT POJIb B3aUMOCBSI3EH COCTaBJICHHbIE Wntepecyrotes yueOHOMY
6I/IOJ'IOFI/II/I u 6I/IOJ'IOFI/I‘-ICCKI/IX HAayK |[CMBICJIOBBIX €IMHUI] |ITIJIAHBI. Yy>XUM MHCHHWEM U |MaTepually u
B IIPAKTHYECKO IEATENIBHOCTH  |TEKCTa. BBICKa3bIBAIOT CBOE. |CIIOCO0aM
JTIOIEN. pELLICHUS
HOBOW 3aJ1a4H.
CymHocTh 1 24
CBOICTBA JKUBOTO.
YpoBHU oOpraHuzanmuu
U MeTobI MO3HAHUSA
JKHBOW NPHPOABI
§2 CymHOCTb KU3HU. [lepeuncnsaroT OCHOBHBIE CBOWCTBA BrinensatoT 00beKThl |Boiaenstor u Berynarot B quainor,|OprueHTHPYIOTC
OcHoOBHBIE CBOICTBA YKHUBBIX CHCTEM, TIPUBOJISIT Y TIPOLIECCHI C TOYKU |OCO3HAIOT TO, YTO  [Y4acCTBYIOT B s Ha
KHBOTO. MPUMEPHI U3 KUBOTHOTO U 3pEeHHUs LIEJI0T0 U y>K€ YCBOEHO U YTO  |KOJUIEKTHBHOM MOHUMaHue
pPaCTUTEIHHOTO MHpA. gacTed. Beaensior  |erie moiexuT o0cyxIeHNH NPUYMH ycIiexa
(bopMasIbHYIO YCBOEHMIO, OCO3HAIOT|Ipo0JIeM, ydaTcsi  [B yueOHOM




CTPYKTYpY 33Jla4d. |KaueCTBO U YPOBEHb |BIANETH JIeSITeTbHOCTH.
YCBOCHMS. MOHOJIOTHYECKON U ([IpuHUMAarOT
JIMAJIOTHYCCKOU [CHHOCTH
dhopmamu pedn. [IPHUPOTHOTO
MUpA..
§3 YpoBHU Opranuzanuu [IpocnexuBaroT Bce ypOBHU Brigensior 00bekThl |BBIaensioT u Berynarot B quanor,|OpueHTHPYIOTC
>KUBOU MaTEpHH. OpraHU3alUU KUBBIX CUCTEM, Y MIPOLIECCHI C TOYKU |0CO3HAIOT TO, YTO Yy4acTBYIOT B s Ha
MeToapl TO3HAHUS 3HAIOT 0COOCHHOCTH 3peHUs LEJIO0ro U YK€ YCBOCHO M YTO |KOJUIEKTUBHOM MMOHUMaHHUE
>KUBOU TIPUPOJIBI. (hyHKITHOHUPOBAHUS KaXK]IOTO qacTel. BEIOensaor  |elne moajieKuT 00Cy)ICHUH MPUYMH ycrexa
YPOBHSL. (hopMaIbHYIO YCBOSHHIO, OCO3HAIOT|IPOOJIEeM, yUaTcsl  |B y4eOHOM
CTPYKTYpY 3a7a4i. |KadeCTBO U YPOBEHb |BIAJEThH JIeSITeIIbHOCTH. .
YCBOCHUSI. MOHoOJIOTHYecKOU n |[IpuHIMaioT
JIUAJIOTUYECKOU LIEHHOCTH
(dhopMamu peuwu. [IPUPOTHOTO
MHUpa..
Pa3znen Ne 2. Kinerka | 10 4.
Hcropus nzyyenus lu
KJeTku. Kinerounas
Teopust
§4 Pa3Butne 3HaHUM 0 HaspiBaroT ocHOBHEIE TON0OKeHUs |BoccTanaBinuBaioT  |COCTaBIIAIOT IUTaH U |BCTymaroT B Auaiior, |VICIIBITHIBAIOT
kierke. Knertounas kieroyHoi Teopun T.11IBaHHa M |mpeaMeTHYO MOCJIEIOBATEIHFHOCTD [y9aCTBYIOT B yaeOHO-
TEeopHUsl. M.Inelinena. 3HatOT UCTOPHIO €€ |CUTYAIIUIO, neiicTBuii. OCO3HAIOT|[KOJJICKTUBHOM II03HABATCIIHHEI
CTAHOBJICHUS U OTIMCAaHHYIO B 3a/1a4e,|KauYeCTBO U YPOBEHb |00CYKISHUH 1 uHTEpEC K
pa3BuTHA.OOBSICHAIOT OCHOBHBIE |MyTeM YCBOCHHS. mpo0isieM, yqarcd  [HOBOMY
0COOCHHOCTH COBPEMEHHOM nepedopMyupoBaHu BJIaJICTh yaeOHOMY
KJIETOYHOU TEOPUH, IPUBOISAT s1, YOPOILIEHHOTO MOHOJIOTUYECKON 1 (MaTepuaity u
MIpUMEPHI U JOKA3ATEIHCTBA repeckasa TeKCTa, C THAJIOTUYSCKOU crrocobam
TEOPHH. BBIJICTICHUEM TOJBKO (dbopMamMu peun B peLeHus
CYUIECTBEHHOM N1Jis COOTBETCTBUU C HOBOM 3aJ1a4u.
pelIeHus 3a1a4u HOPMaMH POJHOTO
nHpOpPMAaLIUH. SI3BIKA.
Xumnueckuii coctaB | 44
KJIEeTKHU
§5 DONeMEeHTHBIN BBIABISIFOT OCHOBHBIE Beinenstor Cocrasnamor 1iad u |[IposBisitoT HcnbIThIBaOT
XHMHYECKHH COCTaB HEOPTraHUYECKUE BEIECTBA B 0000I1IEHHBII CMBICI |[TOCIIE0BATENBLHOCTD [yBAKUTETBHOE yaeOHO-
>KUBBIX OPraHU3MOB. KIIETKE, OOBSICHAIOT UX POJIb H 1 (hopMaJIbHYIO EHCTBUM. OTHOIIIEHHE K M03HaBaTEeIbHB]
3HAUCHHUE B )KUZHENIEATCIBHOCTH |CTPYKTYpY 3azaud. ([IpemBocxuimaroT apTHepam, i1 UHTEpeC K




KJeTKU. OnpeAenstoT posib Bobl B |(CO31aI0T CTPYKTYPY |BpeMEHHBIE BHUMAaHHUE K HOBOMY
JKUBBIX OpraHU3Max B3aMMOCBSI3EH XapaKTePUCTHKHU JTMYHOCTH JPYTOro. |[y4eOHOMY
CMBICJIOBBIX €JIUHMII |JOCTHYKEHHUS VYMeT ciymars 1 [MaTepuaiy u
TEKCTa. pes3yibTarta. CIIBILIATH APYT criocobam
npyra. pelLeHns
HOBOM 33Ja4H.
§6 Heoprannueckue BrIABIAIOT OCHOBHBIE Bripenstor Cocrapnamot wiad u |[Ipossistor VcnpIThIBaIOT
BEILIECTBA KJIETKU. HEOPraHUYEeCKHE BEIECTBA B 000O0IIEHHBIM CMBICIT [[TOCIIEI0BATEILHOCTD [YBAKUTEIBHOE y4e6HO-
KIIETKE, OOBACHSIOT UX POJIb U U (popManbHyIO TeHCTBUIA. OTHOIIIEHHUE K MO3HABaTEIbHb]
3HAYEHUE B KU3HEIEATENBHOCTY |CTPYKTYpY 3a1aud. |[IpenBocXMINAIOT  [MapTHEpaM, 1 MHTEpEeC K
Ki1eTKH. OnpeIessiioT poiib Bojbl B |CO31a0T CTPYKTYPY |[BpEMEHHBIE BHUMAaHHUE K HOBOMY
JKUBBIX OpraHu3Max B3aUMOCBSI3EH XapaKTepUCTUKU JIMYHOCTH IPYTOro. |yd4eOHOMY
CMBICJIOBBIX CIUHUILL |NOCTUXKCHUA YMeroT ciaymath U (MaTepuaity u
TEKCTa. pe3ynbTaTa. CJBIIIATh APYT criocobam
npyra. perieHus
HOBOH 3a7a4H.
§ 7-8  |Opranuyeckue IIpoBoIAT CpaBHUTENBHYIO YMEIT 3aMEHSATh Beraenstor u YMerT OpHeHTHpYIOTC
BEIIECTBA KIIETKH. XapaKTepUCTUKY OCHOBHBIX TPYTIII |TEpMUHBI OCO3HAIOT TO, YTO  |[IPEJICTABIATH 1 B
benku. Yrnesonsl. OpraHUYEeCKUX COCTUHEHUH, ONpeAeIeHUSIMH. y>K€ YCBOEHO U YTO |KOHKpPETHOE HPaBCTBEHHOM
Jlunuiel. OTIPEETISAIOT UX CTPOCHHUE U VYMEIOT BBIBOAUTD  |€I11€ MOIEKUT collepKaHue. coJiep>KaHuM U
(YHKIIUH B KIIETKE. CJIEJICTBUS U3 YCBOEHHIO, 0CO3HAIOT|MICIIONb3yI0T CMBICIIE
UMEIONINXCS B Ka4yeCcTBO U YPOBECHb |aJICKBATHBIC COOCTBEHHBIX
YCIIOBUH 3a/1a41 YCBOCHHS. SI3BIKOBBIC CPEJICTBA |[IOCTYIIKOB.
JTaHHBIX. 1715t otoOpaxkenust  [Mmeror
CBOMX YYyBCTB, YCTAaHOBKY Ha
MBICIIEN U 310POBBIN
00y X ICHHH. 00pa3 )KHU3HH..
§9 Oprannueckune WzyuatoT cTpyKTypy MOJeKyibl |YMeroT BeiOupath  |[IpuHUMarOT C nocrato4HOM Hmerot
BEIIECTBA KIIETKH. JHK, ymeroT pemath 3a1auu Ha  |0000IIECHHBIE MO3HABATENHHYIO MOJTHOTOM U YCTaHOBKY Ha
Hyxnennossie Ha OIpeJIeIeHNe CTPaTEruy PEeIECHMs] |[€]Ib, COXPAHSIOT €€ [TOYHOCTBIO 3I10POBBI
KHCJIOTBI. MTOCIIEI0BATEIbHOCTH 3a1a4d. BBIIEISIOT U |TpH BBINIOJTHEHUH  |BBIPAXKAOT CBOU o0pa3 XH3HH..
HYKJIEOTHIOB. [lepedncnsror BUAB|(hOpMYTUPYIOT y49eOHBIX IEHCTBHUH, |MBICIH B 3HAIOT OCHOBBI
PHK u 3Ha10T X 3Ha4YeHue B MTO3HABATEIbHYIO PETYINPYIOT BECh  |COOTBETCTBHHU C SKOJIOTMUYECKOM
OouocunTese. LENb. MPOIIECC UX 3aJla4aMHy U KYJBTYPHI..
BBIIOJIHEHHS U YETKO|yCIOBUAMHU
BBITIOTHSIOT KOMMYHHKAIIHN.
TpeOoBaHU NuTepecyroTes




MO3HaBaTEIbHON
3aa4H.

qYKUM MHCHUEM U
BBICKA3bIBAIOT CBOC.

CtpoeHue 34
JYKApUOTUYECKOI 1
NPOKAPUOTHYECKOI
KJIETOK
§ 10 OyKaproTHYecKas Brigensior cymecTBeHHbIC Bripenstor AHaTH3UPYIOT [IpuaIMarOT YMeroT
KJIETKA. MIPU3HAKU CTPOCHUS U CYLIECTBEHHbIE YCIIOBUS U MO3HABATENbHYI0  |[IPEJCTaBIAThH
HuTomuiasma, KU3HEACSITETbHOCTH NPU3HAKK CTPOCHMS UTpeOOBaHMUS 3aJayu. |Iejb, COXPAHAIOT €€ [KOHKPETHOE
OpraHOUbI. 9YKapHOTHYECKHUX KIIETOK. JKU3HEIEATENBHOCTH |BbIOMpatoT 3HaKOBO- [IIPH BBIIIOJIHEHUH  |COJEPIKaHKE U
JL.P.Nel Hab6mroqaroT 1 OMMCHIBAIOT YaCTH [PYKAPUOTUYECKUX  [CHMBOJIMYECKHE y4eOHBIX JIEHCTBUM, |cCOOOIIATE €ro
Hao0nronenue 1 OpPraHOMbI KJIETKU TI0A kieTok. HabmonaroT |cpexcra st PETYIUPYIOT BECh B INCHMEHHOM
KJIETOK pacTeHui MUKpOcKoIoM. Onpenensor U OIIUCBHIBAIOT YACTHU |[TOCTPOCHUS MOJECIIH. [IPOLIECC UX 1 YCTHOI
U JKMBOTHBIX IO CTPOCHHE U 3HAUCHHE U OpraHou/Ibl KIETKH |BpiGuparor, BBITIOJTHEHHS U hopme.
MMKPOCKOIIOM HA LUTOIUIA3MBI B MO MUKPOCKOIIOM.  |COIOCTABIISIOT U YETKO BBINOJHAIOT |[ToHHMMAaroT
rOTOBBIX KU3HEIEATEIbHOCTH KIIETKH. Onpeaenstor 000CHOBBIBAIOT TpeOoBaHUs BO3MOXXHOCTh
MHKponpenapara PaznmnyaroT Ha TaOnHIAx u CTPOEHHE U 3HAYEHUE |CIIOCOOBI PEIICHHsT  TIO3HABATEJbHONW  |pa3iIHMYHBIX
X. MUKpOTIpenapaTax KJIeTOYHbIE LUTOIJIa3MBbl B 3agauu. BeiOuparot, [3amaum. TOYEK 3PEHUSI,
MEMOpaHbI, PACCMATPUBAIOT UX  |KU3HEIEATENBHOCTU |COMOCTABISAIOT U He
CTPOEHHE U OIPEENSIOT KJIeTKU. Pa3nmaatoT Hdo60CHOBBIBAIOT COBIAJAIOLINX
3HAUYCHUE. TabIUIAX U CHOCOOBI peIIeHHS C COOCTBEHHOI1.
MUKpoOTIpenapaTax  |3aJauH.
KJIIETOYHBIE
MeMOpaHBbI,
paccMaTpuBarOT UX
CTpOEHHE U
OTIPE eS0T
3Ha4YeHHE.

§11 DyKapuoTHiecKas HabnronatoT aapo KIeTKH nox AHaIU3UPYIOT CaMocCTOsATENBHO Y cTaHaBIMBAIOT Hmerot
kietka. Kierounoe MUKPOCKOIIOM U OIIMCBIBAIOT €r0. |00BEKT, BBIACIIAL bopMynupyIOT paboune CIOCOOHOCTh K
SA7IPO. XPOMOCOMBI. JlaroT KpaTKyro XapaKTepUCTUKY |CYIECTBEHHBIC U MO3HABATEIbHYIO OTHOIIICHUS, Y4aTCs |[CAMOOLICHKE Ha
II.P. Ne 1 «CpaBHeHHe KOMIIOHEHTOB s/1pa. HECYILIECTBCHHbIE LEeJb U CTPOST 3¢ GEeKTUBHO OCHOBE
CTPOEHHSA KJIETOK MIpU3HAKH. neicTBuUS B COTPY/IHUYATH H KpUTEpHEB
pacTenmii u COOTBETCTBHH C Hell. [cmocoOCTBOBAThH YCIIEIITHOCTH
JKHBOTHBIX (B opme NPOILYKTUBHOM yueOHOM
Ta0IUIbI)» KOOIEepaluH. eI TEIILHOCTH. .
JLP. Ne2 OcCo03HaHHO U CraBar yueOHY0 IPazBuBalOT yMeHUE |YMEIOT BECTH




IIpurorosaenune n

IMPOU3BOJIbHO CTPOAT

3aga4y Ha OCHOBE

WHTETPUPOBATHCS B

Major Ha

OnmuCcaHue pedeBbIe COOTHECEHHMS TOI'0,  [TPYIITY CBEPCTHUKOB/OCHOBE
MHKPOINpenapaTos BBICKA3bIBaHUS B YTO Y’K€ U3BECTHO U M CTPOUTH paBHOIIPaBHBIX
KJIETOK PacTeHHid. YCTHOU 1 YCBOEHO, U TOT'0, YTO [IPOJYKTUBHOE OTHOIIIEHUH 1
MUCbMEHHOH (popMme. |eIlle HEU3BECTHO. B3aMMOJICHCTBHE CO |B3aMMHOTO
CTpyKTypHpYIOT CBEPCTHHKAMH U YBa)KEHUS.
3HaAHUSL. B3POCIBIMH. 3HaroT
OCHOBHBIE
MOpabHbIE
HOPMBI U
OpUEHTHUPYIOTC
51 Ha UX
BBITIOJTHEHHE..
§ 12 ITpokapuoruueckas OOBACHAIOT 0COOEHHOCTH AHaIN3UPYIOT Beinenstor u OnuceIBaroOT [IprHUMarOT
kietka. OcobeHHOCTH CTPOCHWSI KIIETKH TIPOKAPHOT, 00BEKT, BBIICTISS OCO3HAIOT TO, YTO  |COZepKaHHe LEHHOCTH
OpraHu3alyy. CIIoCoOBI U3 PA3MHOKEHHS, CYILIECTBEHHBIE U y>K€ YCBOEHO U YTO |[COBEPIIAEMBIX MIPUPOTHOTO
0COOEHHOCTH 0OMEHA BEIIECTB. HECYIIECTBCHHbIC €I HOMJICKHUT JEHCTBUM C LIENBbIO  [MHpA.
[TpuBojsAT IpUMEPHI MIPpHU3HAKH. YCBOCHHIO, OCO3HAIOTIOPUCHTUPOBKH [IpusHaroT
Ppa3HOO0pa3Ks NPOKAPHOT: YcTanaBnuBaroT KayecTBO U YPOBEHb [IPEAMETHO- BBICOKYIO
MaHOOAKTEPHHU U apXeOaKTEPUH. [IPUUMHHO- YCBOCHUSI. MPaKTUYECKON WM  |IEHHOCTH
3HAIOT OCHOBHBIE PA3JIHYHS] CJIEJICTBEHHBIE CBs3U. |OLCHUBAIOT WHOM IESTETbHOCTH. [)KU3HU BO BCEX
KJICTOK IIPO- ¥ 3YKapHoT. YcTaHaBIMBaroT JIOCTUTHYTHII YMeT ciymath 1 |ee
OOBACHAIOT TMIOTE3Y KJIETOYHOI'O |[[I[PUYMHHO- pe3ynbTarT. CJBIIIATE APYT MPOSBICHUSX.
cuMOu1o3a. CJIEJICTBEHHBIE CBS3H. JApyra.
Crposr noruueckue
LIETHU PACCYXKIEHUMN.
Peammzanus 14
HAaCJIeACTBEHHOH
HHGopMauuu B
KJIeTKe
§ 13 JHK — Hocurens IIepeunciaroT cBOMCTBA AHaIM3UPYIOT CaMocTOsATENBHO YcTaHaBIuBarOT NmeroT
HacCJIEICTBEHHOMN FEHETUYECKOTO KO/A AJIEPHON 00BEKT, BBLAEISIS bopMynupyIOT paboune CHOCOOHOCTD K
WHPOPMAITUH. JHK: TpuneTtHocts, CYyILIECTBEHHBIE U [I03HABATEJIbHYIO OTHOILUEHUS, y4aTCsl |CAMOOILIEHKE Ha
I'enernyeckuii xox, ero OJTHO3HAYHOCTb, BEIPOKIACHHOCTD, |HECYILIECTBEHHBIC 1IeJTb U CTPOSAT 3 PEKTHBHO OCHOBE
CBOIICTBA. HEINEPEKPhIBAEMOCTb, MPU3HAKH. TIEHCTBUS B COTpYIHUYATH U KpUTEpHEB
YHHUBEPCAIBHOCTh. 3HAIOT COOTBETCTBHH C HEH. |CIIOCOOCTBOBATH YCTIEIITHOCTH
OCHOBHBIE 3TaIbl OMOCHHTE3A MPOIYKTHBHOM yaeOHOH




OCJIKOB (TpaHCIIAIIHNS, KOOIIEPALIMH. NESTeITLHOCTH.
TPaHCKPHUIILHS) ¥ POJIb B HEM
tpancnopTHbix PHK. TTonumatot
MEXaHU3M PEryJIsIlMY aKTUBHOCTH
I'€HOB.
Bupycoi 14
§ 14 Bupycs! - HekeTouHas OOBACHAIOT 0COOEHHOCTH BreigBurator u CraBar  yueOHyro (Bcrymaror B nuanor, [3HaroT
(hopma XH3HU. CTPOCHUS U Pa3MHOKEHHS 000CHOBBIBAIOT 3ajjayy Ha OCHOBE [Y4aCTBYIOT B OCHOBHBIE
BupycoB. Ilepeuncnsaior GopMbl |TUIOTE3HL, COOTHECEHHS TOTO, [KOJUIEKTUBHOM TPUHIMIIEL 1
BUPYCHBIX 4acTHIl. [I0Ka3bIBAlOT |MpeiaratoT CIIOCOOBIUTO Y)Ke H3BECTHO M |00CYKACHUH npaBuiIa
BKJIAJ] OTEYECTBEHHOTO UX IPOBEPKHU. YCBOEHO, U TOT'O, YTO |IpOOJIeM, y4aTcsi  |OTHOLICHHUS K
mukpoOuosora /.. MBanoBckoro|OcCyIiecTBISIOT ellle HEU3BECTHO. BJIAJIETh MIpUpOJIE.
B BUPYCOJIOTHIO. TIOWCK U BBIJICIICHUE MOHOJIOTHYECKOW M [3HAIOT OCHOBEI
HEOOXOIMMO MaJOTUYEeCKOi 310pOBOTO
WH(POPMAITIH. (hopmamu pedn. o0pasa XHU3HH
CTpyKTypUpyIOT u
3HAHU. 3I0poBBEcOepe
TaroLINX
TEXHOJOTHI.
Pasnes Ne3. 18 4
Opranmnsm
Opranusm — eauHoe lu
neJsioe. MHOroo6pasue
JKHBBIX OPTAaHU3MOB
§ 15 OJTHOKJIETOYHBIE, Brigenstor ocHOBHBIE Tpu3Haku  |CTPYKTYPHUPYIOT OCO03HAIOT Ka4eCTBO | YMEIOT YMEIOT BECTH
KOJIOHHAJIbHBIE H CTPOCHHS Y )KU3HEISATEIILHOCTH |3HAHUS. 1 ypPOBEHb YCBOEHMUSL. IPEICTABIIATH TUAIIOT Ha
MHOT'OKJIETOYHBIE opraHusMa ¢ OMOJIOrHYEeCKOM Ocy1iecTBIIsIOT OneHuBaoT KOHKPETHOE OCHOBE
OpTraHU3MBbI. TOYKH 3peHMsl. Y CTAaHABIMBAIOT  |IOMCK U BBIJCTICHUE |IOCTUTHYTHIN coJiepKaHue U paBHOIPABHBIX
B3aMMOCBS3b MEX/Y CTPOSHHEM H [HEOOXOANMOM pe3yibTar. coo0mare ero B OTHOIICHUH H
(hyHKIIMSIME OPTaHOB B OpraHu3Me.|[HH(OpMaIuy. MUCbMEHHOH U B3aMMHOTO
lycTHOM (opme. YBaYKCHHSI.
OOMeH BelecTs U 24
npeBpalleHue
IHEPrUuu
§ 16 OHepreTu4ecKuit XapakTepusyroT 3HepreTuueckuii |CTpyKTypHUpPYIOT Oco3HaroT Ka4ecTBO | YMET YMEIOT BECTH
oOMeH. 00MEH-COBOKYITHOCTb PEaKIIMiA  [3HAHWA. W ypOBEHb YCBOCHHUSI. [IPEJICTABISATh TaJor Ha
pacIIenyIeHns CI0XKHbIX OcCyIecTBISAIOT OneHuBaoT KOHKPETHOE OCHOBE




OpPraHUYECKUX BEILIECTB. MIOMCK M BBIACTICHUE |JOCTUTHYTHII conmepiKaHue u paBHOIIPaBHBIX
OnpenensroT B3anMOCBSI3hb HEOOXOIMMO¥t pe3yJIbTar. coo0maTh €ro B OTHOLUEHUH U
SHEPreTUYECKOT0 U WHPOpPMALIUH. MUICbMEHHOH U B3alIMHOT'O
IIacTuYeckoro oomMeHa. Pospb yCTHOH popme. YBa)KCHHS.
ATOD
§ 17 [InacTrueckuii 0OMeH. XapakTepusyroT TUMbI uTaHusi  |CTPYKTypUpPYIOT OCO3HaIOT KauecTBO | YMEIOT YMeroT BecTH
®oTocHHTE3. (ABTOTpO(EI U TeTEPOTPOPEI.) 3HaHUS. 1 YPOBEHb YCBOEHMUSL. [IPEICTABIIATh TMaJor Ha
Ocob6ennocti oOMeHa BemecTB y |OCyILIeCTBISIIOT OneHuBaroT KOHKpETHOE OCHOBE
pacTeHui. BrigcHAOT TIOMCK U BBIICTICHUE |JOCTUTHYTHII conepiKaHue u paBHOIIPaBHBIX
KOCMHMYECKYIO POJIb M MEXaHU3M |He0OXOoAnMOi pe3ynbTarT. coo0marte ero B OTHOILIECHHUH U
¢doTocunTe3A. uHpOpMAaLUH. MUCHMEHHOH H B3alIMHOT'O
yCTHOH popme. YBa)KEHUS.
Nwmeror
YCTaHOBKY Ha
310pOBBIT
00pa3 KU3HU
PasmHoxkeHnne 44
§ 18 [enenue kneTku. Briaenstor cyiecTBeHHbIE Brigenstor u [Ipunumarot YcTaHaBInBarOT HcneITEIBatoT
Murto3. [IPU3HAKU CTPOEHUSI U MPOLIECCOB |(POPMYIUPYIOT MO3HABATENBFHYI0  |[pabouue yaeOHO-
KU3HEACSITEIbHOCTH KIETKH. MO03HAaBaTEIbHYIO 1[eJ1b, COXPAHAIOT €€ |OTHOILIEHUS, Y4aTcsl [T03HABATEIbHbI
HabmtonatoT 1 onuCHIBAIOT KIETKH|LIETb. IPY BBIOJHEHUH |9 PEKTHBHO il MHTEpecC K
Ha FOTOBBIX MHUKpOIIpenapartax. |YCTaHaBIMBaIOT yueOHBIX IeHCTBUH, [COTPYAHUYATH U HOBOMY
BEISBIISIIOT B3aMOCBSI3M MEXKy —|IPUYUHHO- pETryIHUpYIOT BECh  |CITOCOOCTBOBATh yaeOHOMY
CTpOCHUEM 1 PYHKIUSIMH KJIETOK |CIIE/ICTBEHHBIE CBSI3H [[IPOIECC X MPOJTYKTHBHOM MaTepHuaity u
BeimonusioT BBITIOJIHEHUS ¥ YETKO|KOOIIEPALHH. croco6am
OIepaLuy CO 3HAKAMHBBIITOIHSIOT [IposBnstoT perieHus
Y CUMBOJIAMH. TpeOoBaHUs YBOKUTEIBHOE HOBOH 3a7auM.
BeimonusioT MO03HABaTEIILHON OTHOILECHHE K
oIepaLuy co 3HaKaMH3agayn. napTHepam,
Y CUMBOJIAMH. . BHUMaHHUE K
JTUIHOCTH JPYTOTO,
a/IeKBaTHOE
MEXIJINIYHOCTHOE
BOCTIpUSITHE.
§19 Pa3zmHoxeHue: Briaensior cyiiecTBeHHbIE Bri6uparoT 3HaK0BO- |[CTaBAT y4eOHYHO JleMOHCTpUPYIOT OpUEHTUPYIOTC
Oecrtooe 1 MoJI0BOE. MIPU3HAKH MTPOIECCOB POCTA, CHUMBOJINYECKHE 3aJa4y Ha OCHOBE  |CIIOCOOHOCTP K s Ha
pa3BHUTHUS, pA3MHOKEHUSI. CpeJICTBa ISl COOTHECEHHMS TOTO, |[IMIIATHH, MOHUMAaHue




CpaBHHUBAIOT MTOJIOBOE U MOCTPOEHUSI MOJEIH. [UTO YK€ U3BECTHO U |CTPEMIICHUE MPUYUH ycrexa

Oecrosoe pa3MHOKEHHUE. BriOupatoT Hanbosee [ycBOEHO, U TOT0, 4TO|yCTAHABIMBATEL B yueOHOIT

[IpuBosaT mpumeps! hopm 3¢ (heKTUBHEIC el11e HEU3BECTHO. TOBEpUTENIbHBIE TIeSTEIIbHOCTH.

0eCIoJIoOT0 pa3MHOKCHHUS crrocoOrI permeHust  |COCTaBIISIOT IIAH M |OTHOIIICHHS Nwmerot

OpTraHHU3MOB. 3a/1a4d B MOCIIE0BATEIEHOCTH|B3aNMOTIOHUMAHMS. [YCTAHOBKY Ha
3aBUCHUMOCTH OT JIEVICTBUU. YMeEIoT ciylmaTth 1 [310POBBIH
KOHKPETHBIX CJBIIIATE APYT 00pa3 KU3HM.
YCIIOBHM. npyra.

§ 20 ITonoBoe OOBACHSIOT OCOOCHHOCTH OcCo3HaHHO U CaMocTOsATENEHO  |A/IEKBaTHO OpueHTHpyIoTC]
pa3MHOKEHHE. [I0JIOBOTO pa3MHOKEHHE, ET0 MPOU3BOJIBHO CTPOST |(POPMYITHPYIOT WCTIONB3YIOT S B
O06pazoBaHue MMOJIOBBIX 3HAYEHHE TS YBOJIOINH. pedeBbie MMO3HABATENFHYI0  |pEUYEBBIC CPEICTBA |[HPABCTBEHHOM
KIIeTOK. Meiio3. [TokasbIBalOT CTaINM Pa3BUTHS  |BBICKAa3bIBAaHUS B IeJTb U CTPOSAT IUTSL TUCKYCCHU I |COZIEPKaHUU U

MOJIOBBIX KJIETOK - CLIEPMATOTE€HES [yCTHOM U JIeICTBUA B apryMeHTaluu CBOEU|CMBbICIIE
1 OBOreHe3. 3HaIOT OCOOCHHOCTH |MMCBMEHHOW (hOpME. |COOTBETCTBUH C HEH. [TO3UIINH. COOCTBEHHBIX
CTPOEHHS CIIEPMAaTO30U/I0B U OCyIIEeCTBISIOT OnpenenstoT Hcnone3yroT MTOCTYTIKOB.
ainekiIeToK .O0bICHIIOT IOHCK M BBIJACJICHHUE (IOCJIECIOBATCIbHOCTh|aJCKBATHBIC 3HaroT
0CcOOEHHOCTH OIUIOIOTBOPEHHS y  [HE00X0AUMOM MPOMEXKYTOUHBIX  |3BIKOBBIC CPEJICTBA |OCHOBHBIC
JKUBBIX OPTaHU3MOB. WH(pOPMAITIH. Lenen ¢ yyetom TSI OTOOpaXKeHHUST  |MOpaJIbHBIE
KOHEYHOTO CBOWX YYBCTB, HOPMEI H
pesyibTara. MBICJIEH U OPUEHTUPYIOTC
MO0y KICHUIA. ST Ha UX
BBIIIOJTHECHUEC.

§21 OmonoTBOpEHHE. OcCo3HaHHO U CaMoCTOSATENEHO  |AJIEKBaTHO OpHEeHTUPYIOTC]
buonornyeckoe MPOU3BOJBHO CTPOST |(DOPMYITHPYIOT HCIIOJIB3YIOT 1 B
3HaueHHUE pedeBbie MMO3HABATENFHYI0  |[pEUYEBBIC CPEJCTBA  |[HPABCTBEHHOM
OTLTIOIOTBOPEHHSI. BBICKA3bIBaHUS B 1IeNb U CTPOSIT IUTSL TUCKYCCUU M |COJIEP)KaHUU U

YCTHOU U JIeCTBUS B apryMeHTaluu CBOEU|CMBbICIIE
MUCbMEHHOMN (pOpME. |COOTBETCTBHH C HEM. [[TO3UIIUU. COOCTBEHHBIX
OCyIIeCTBISIOT Onpenenstor Hcnone3yroT MTOCTYTIKOB.
TIOVCK | BBIJICTICHHE |[TOCIIEA0BATEIbHOCTb|aIeKBATHRIE 3HarT
HEO0XO0IUMOi MPOMEXYTOUHBIX  |I3bIKOBBIC CPEJICTBA |OCHOBHBIC
WH(POPMAITUH. eNe ¢ y4eToM IUTSL OTOOpaXKeHHUsST  |[MOpaJbHBIE
KOHEYHOTO CBOUX YYBCTB, HOPMBI U
pe3ynbTaTa. MBICIIEH U OPHUEHTUPYIOTC
TOOYXKICHUH. s HA UX
BBIIIOJTHCHHUEC.

NuauBuayaabHoe




Pa3BUTHEC OPraHU3MOB

(oHTOTEHE3)

§ 22 OMOpPHOHANILHBINH U OOBSACHSIOT 0COOCHHOCTH OCO3HaHHO U Brocsr koppektuss |C 70CTaTOYHOMH Nwmeror
HOCT3MOPHOHANBHBIN HWHAWBUAYAIBHOTO Pa3BUTHS MIPOU3BOJIBHO CTPOSIT | JOIIOJTHEHHUS B MOJTHOTOH U CHOCOOHOCTh K
MIEPUOABI Pa3BUTHS. YKUBOTHBIX (OHTOT€HE3a). pedeBble croco0 cBOMX TOYHOCTBIO CaMOOLIEHKE Ha

[Toxa3bIBatOT 0COOEHHOCTH BBICKA3bIBaHUS B IEHCTBUM B CIIy4ae [BBIPAXKArOT CBOU OCHOBE
SMOPHOHATIBHOTO U YCTHOH 1 pacxXoXKJIeHUs MBICTTH B KpUTEpHEB
MOCTAMOPUOHANBHOTO NIEpHOa  |MUCBMEHHOU (hOpMe. [dTalloHa, peajbHOTO |COOTBETCTBHH C YCIEITHOCTH
pa3Butus opranusma. llpusoast |M3Bnekaror EHCTBUS U €TO0 3aJauamMu 1 yueOHOM
IIPUMEPBI IIPSIMOTO U HENPSAMOTO  |HEOOXOAUMYIO npoaykra. OCO3HaI0TyCIOBHIMHA TIeATEIIbHOCTH.
pa3BUTHUSA MHPOPMALIUIO U3 KauecTBO U YPOBEHb |[KOMMYHHUKAIUH. Oco3HaroT
MIPOCITYIIaHHBIX YCBOCHUH. YdaTcst epeBoIUTh |0TBETCTBEHHOC
TEKCTOB Pa3JIMYHBIX KOH(DITUKTHYIO Th YeJIOBeKa 3a
JKaHPOB. CUTYAIIUIO B obrmiee
JIOTMYECKHA TUIaH M |0J1aronoiIy4ue.
paspelaTh ee KaK
3a/auy yepes3 aHaIu3
YCIIOBHIA.

§ 23 OHTOreHes3 yenoBekxa. XapakTepusyroT 0COOEHHOCTH Oco3HaHHO U CamocTtosiTenbHO  |[AJEKBATHO CrnenytoT B
PenponyktusHoe HWHAWBUAYaAIBHOTO Pa3BUTHS MIPOU3BOJIBHO CTPOST |(hOPMYIHPYIOT HCTIONB3YIOT cBOEH
3JIOPOBBE. yenoBeka. (OMOPHOHATILHBIN 1 peueBbie MMO3HABATENFHYI0  |[pEUYEeBBIC CPENCTBA  |IEATEIHHOCTH

OCTAMOPHOHAIBHBIN) BBIAESIOT |BBICKA3bIBAHUS B 1IeNb U CTPOSIT U AUCKYCCUU U [HOpMaM
(akTOpBI, BIMSIONINE HA YCTHOU H TEHCTBYS B apryMeHTaIlH CBOEHIpHUpoa00XpaH
PENpPOAYKTUBHOE 3/I0POBBE. HNHCBMEHHOH (hOpMe. |COOTBETCTBHU C HEH. |[TO3UIIHH. HOTO,
WzBnekatot Onpeaenstor Vcnonb3yroT HEPacTOUNTEIb
HE00X0IUMYIO MOCIIE0BATEIbHOCTb|aIeKBATHHIE HOTO U
MHPOPMALIUIO U3 MPOMEXYTOUHBIX  |I3BIKOBBIE CPEJICTBA [3A0pOBBecOepe
MIPOCITYIIaHHBIX eNeld ¢ y4eToM U1 OTOOPaXKEHUSI  |TArOIETo
TEKCTOB Pa3JIMYHBIX |KOHEYHOTO CBOUX YYBCTB, MOBE/ICHUSI.
JKaHpPOB pe3ynbpTaTta. MBICJIEH 1
OOy XKICHUH.
HacaencrBennoctb u | 74
H3MEHYNBOCTD
§ 24 I'enernka — Hayka o HoxkaspiBarot, uto I'. Mennens — |Opuentupytorcsi u |CraBaT y4ueOHyIo |OnpenenstoT uesnu v |VcnbITeIBaloT
3aKOHOMEPHOCTAX OCHOBOIIOJIO)KHUK T€HETHKHU. BOCTIPUHUMAIOT 3ajadyy Ha OCHOBE |(QYHKIUU yaeOHO-
HACJIEICTBEHHOCTH U [IpuBoasaT nprMepsl TEKCTHI COOTHECEHHS TOTO, |yYaCTHHKOB, MMO3HABATEbHb]
WU3MEHYHMBOCTH. MOHOTMOPHIHOTO CKPELIUBAHUS. |XYJOKECTBEHHOT0, [UTO YK€ U3BECTHO U |CIIOCOOBI 1 HHTEpeC K




OOBACHSIOT 3aK0H €IUHOO0PA3HUs |HAYYHOTO, YCBOEHO, U TOT0, YTO|B3aUMOJICUCTBHSI.  [HOBOMY
THOPHUIOB IIEPBOTO MOKOJIEHUS U |ITyOJIMIIUCTUYECKOTO |e1lle HEN3BECTHO. [Tnanupyrot obmue |yuyeOHOMY
3aKOH pacCIICIUICHHs B MOTOMCTBE |U O(UIIUAIBHO- CocraBnaror m1an u |crocobbl padoTel. C (MaTepuaty u
rudpumos. [lonp3yrores JIETIOBOTO CTWJIEH.  |[TOCIIEAOBATENBHOCTB|IOCTATOYHON crocobam
T€HEeTUYECKO CUMBOJIUKOM. OnpenensroT JIEVICTBUU. MOJTHOTOU U pelLICHUS
OCHOBHYIO H TOYHOCTBIO HOBOH 3a7auM.
BTOPOCTETIEHHYIO BBIPA)KAIOT CBOM
nH(pOopMaInio. MBICJTH B
COOTBETCTBHUH C
3aJauamMu 1
YCIIOBUSIMHU
KOMMYHUKAIIUHA.

§ 25 I'. Menpens — JlokaseiBarot, uto I'. Menaens — |Opuentupytorcsi . |CTaBaT y4ueOHyro |OmpenensroT uend u |ICubpIThIBaloT
OCHOBOIIOJIOKHHUK OCHOBOTIOJIO)KHUK T€HETHUKH. BOCIIPHHUMAIOT 3ajlauy Ha OCHOBE |(DYHKIHU yaeOHo-
TE€HETHKH. [IpuBOAT IPUMEPHI TEKCThI COOTHECEHUS TOTO, |yYacCTHHKOB, MMO3HABATEIHHB]
MonorubpugHoe MOHOTHOPHIHOTO CKPEINUBAHUS. |XYJOXKECTBEHHOTO, [4TO YK€ U3BECTHO U |CIIOCOOBI il UHTEepec K
ckpemyBaHue. [lepBbiii OOBACHAIOT 3aKOH €MMHO00pa3ns |Hay4yHOTO, YCBOEHO, U TOT'O, YTO|B3aUMOACUCTBUSA.  [HOBOMY
Y BTOpPOM 3aKOHBI I rUOPHUIIOB TIEPBOTO TIOKOJICHHUS M |ITyOJIMIIMCTUYECKOTO |ellle HEM3BECTHO. [Inanupyror obumue |yyeGHOMY
Mengens. ILP. Ne 2 3aKOH paclIeryICHUs B IOTOMCTBE |1 OQHULIHATBHO- CocTaBisIIoT IIaH U |coco0b! padbotel. C [Matepuany u
CocrasJiienune ruOpunos. [lone3yrores JIEJIOBOTO CTUJIEH.  |[TOCIIEA0BaTEIbHOCTh|AOCTATOYHOMN crocobam
NMPOCTEHIINX CXeM T€HETUYECKON CUMBOJIMKOM. OmnpeaensroT eiicTBUI. MOJHOTOH U pelIeHUs
CKpelnBaHus. OCHOBHYIO H TOYHOCTBIO HOBOU 3aj1a4H.

BTOPOCTETIEHHYIO BBIPAKAIOT CBOM

WHPOPMAILTHIO. MBICITH B
COOTBETCTBHH C
3ajauamMu 1
YCIIOBUSMHU
KOMMYHUKAIIUH.

§ 26 Jdurubpugnoe IToHuMarOT CYyIIHOCTB 3aKOHA Bribuparot IIpunumaror [IposiBisitor Nwmerot
ckpeumBanue. Tpernit HE3aBUCHMOTO KOMOMHHUPOBAHUS |OCHOBaHHS U MO3HABATENFHYI0  [yBaXXUTEJIBHOE CHOCOOHOCTh K
3aKOH MeHnens. MIPU3HAKOB (TPETHH 3aKOH KPUTEPHU JUTS 1eJTb, COXPAHSIOT €€ |OTHOIICHHE K CaMOOIIEHKE Ha
Amnanuzupyrouiee Memnnens). PemaroT 3a1aum Ha CpaBHEHHH, NIPY BBITIOJTHEHUHM  |TApTHEpaM, OCHOBE
CKpELIMBaHUE. JUTHOPHUTHOE CKPELBAHUE. cepualuy, y4eOHBIX JIEHCTBUH, [BHUMaHUE K KpUTEPHEB

KJ1accu(puKauu pEryaupyroT BECb  [THYHOCTH APYTOro, |yCIEMIHOCTH
00bekTOB. CTPOAT  |IPOIIECC HX a/IeKBaTHOE yaeOHOi
JIOTHYECKHE IIEMU  |BBUIOJHCHMSL. MEXKIIMYHOCTHOE NeSITeIbHOCTH.
paccyxaeHuil. BOCTIpHUSITHE. 3HaroT




WuTepecyroTes OCHOBHBIE
qy)KUM MHEHHEM .  |[MOpaJIbHBIE
HOPMBI U
OpPUEHTHUPYIOTC
s Ha X
BBITIOJHEHHE. .
§ 27 XpoMOCOMHas1 TEOpHsL IToHMMaOT OCHOBBI XpOMOCOMHOM |BBIABUTAIOT U Bergenstor u [IposiBrsitor Nwmerot
HACJICICTBEHHOCTH. TEOpHs HACIEICTBEHHOCTH. 000CHOBBIBAIOT OCO3HAIOT TO, YTO  [TOTOBHOCTb YCTaHOBKY Ha
CuermnienHoe O06mwscusroT 3ak0oubl . Menaens c|rumoressl, y>K€ YCBOEHO U 4TO |aJIeKBaTHO 3I0pOBBIH
Hacnenosanue. IL.P. MO3ULIMH XPOMOCOMHON TEOPUH  |IPejIaraioT CIOCOObI|ele MOICKHUT pearupoBath Ha 00pa3 JKU3HHU.
Ne3 Pewenue HACJIEICTBEHHOCTH, IPUBOIAT UX |MX IPOBEPKH. YCBOEHHIO, HY>XIBI APYTHX, 3HaI0T OCHOBBI
IeMeHmapHbIX LUTOJIOTH4ecKoe 000cHOBaHHE.  |OCyLIECTBISIIOT OCO3HAIOT KAa4eCTBO |OKa3bIBaTh IIOMOIb [30POBOTO
2eHemuuecKux 3a0ay [Toka3bIBatOT 3HAUEHHUE yueHus [, [[IOUCK U BBIIEJIEHUE |M YPOBCHb YCBOCHHSL. [M DMOIMOHAILHYIO  |00pa3a JKU3HU
MeHnpnens 1 pa3BUTUA HEOOXO0IUMOi OneHuBarot MOAICPIKKY u
3BOJIFOLIMOHHOTO yueHus Y. uHpOpPMALIUH. JTOCTUTHYTBIN MapTHEPaM. 310poBbecOepe
Hapsuna. [IoHMMarOT CyIIIHOCTH pe3yJbTar. AZIEKBAaTHO rarommx
XPOMOCOMHOT'O OTIpe/IeIeHHUs WCIIOIB3YIOT TEXHOJIOTHIL..
ronia. Pemator renerndeckue pedeBbIE CPEACTBA
3aJ1a4¥ Ha HACJIEeIOBaHUE, TUTSL TUCKYCCHU U
CLIETVIEHHOE C MOJIOM. BBIABIAIOT apryMeHTAalllH CBOeH
0CcOOEHHOCTH NPOSIBICHUS X— MO3ULIH.
XPOMOCOMBI y CAMOK
MJIEKOTTMTAIOLTHX.
§ 28-29  |CoBpemeHHbIE OpueHTupyroTcs B coBpeMeHHOM |OCO3HaHHO U Cnnyarot criocob u  |Hcrionb3yroT I'oToBsl 1
MIPEJICTaBJICHUS O TeHE MIPEJICTABJICHUHU O CTPYKTYpe reHa. |IPOU3BOJIBHO CTPOAT [PE3YJILTAT CBOUX aJIeKBaTHBIE CIIOCOOHBI K
u reHome. ['eHeTnka OOBSCHSIOT HOHSTHE -TEHOM U [pEYEBBIE TEeHCTBHI C SI3BIKOBBIE CPEJICTBA |BBIIIOJTHEHHIO
nosia. CrierieHHoe ¢ 0COOEHHOCTH €ro OpraHu3ally Y |BBICKa3bIBaHUA B 3aJlaHHBIM 3TaJOHOM,JISI OTOOpaKEHUsI  [IPaB U
MIOJIOM HACIIETIOBAHUE. MIPOKApHOTA U JyKapHuoT. YCTHOH 1 00HapyKUBAIOT CBOHX YYBCTB, 00s13aHHOCTEN
Paccka3biBatoT OCHOBBI MUCBMEHHOH (hopMe. |OTKIOHSHHUS U MBbICTICH U YUEHHUKA.
MOJIEKYJISIPHOM TEOpHS TeHa. OnpenenstoT OTIMYHS OT 3TAIOHA. [TOOYKICHHA. OpueHTupyIoTC
OTMeuaroT CyIIHOCTh T€HHOU OCHOBHYIO H Oco3HaroT Ka4ecTBO |Yuarcs ynpasiusath |4 B
WHXEHEPHS, 3HAIOT €€ MPo0IeMBbl |BTOPOCTENIEHHYIO U YPOBEHb YCBOCHHI. [[TOBEIEHUEM HPaBCTBEHHOM
Y TIEPCIIEKTUBBI PA3BUTHSL. WHPOPMAITHIO. napTHepa - COJZIep’)KaHuH U
KOPPEKTHPOBaTh U |CMBICIIE
OIICHUBATB €TI0 COOCTBEHHBIX
eUCTBHUSL. MOCTYIKOB.
§ 30 3aKOHOMEPHOCTHU OO0CHOBBIBAIOT YHUBEPCAIBHBIN  |OCYyIECTBISIOT CocraBndmoT 1ad U |Pa3BuBaroT ymeHue |OCO3HArOT




WU3MEHYHMBOCTH. XapakTep 3aKOHOB IIOUCK U BBIIENEHUE |[IOCIIEJ0BATEIbHOCTBUHTEIPUPOBATECS B (OTBETCTBEHHOC
Hacnencrsennas n HacaeACTBEHHOCTH. OOBACHAIOT  |HEOOXOAMMOM JCHCTBUIA. TpYTILy CBEPCTHUKOB(Th YEJIOBEKA 3a
HEeHaclleZICTBEHHas [IPUYMHBI HACJEACTBEHHBIX uH(popManuH. CaMOCTOATENBHO M CTPOUTH obuiee
n3MeHYuBOCTb. JI.P. U3MEHEHUH; TEHHBIX U AHaIH3UPYIOT (hopMyITHUpYIOT MNPOIYKTUBHOE OJyaromnoinyyue.
Ne3 H3zyuenue XPOMOCOMHBIX MyTallUi. 0OBEKT, BBIICTIAA MO3HABATEIFHYIO  [B3aHMOJECUCTBUE CO
U3MEHYUBOCHIU. [IpuBoAT MpUMeEpHI pa3HbIX CYLIECTBEHHBIE U L[eNb U CTPOAT CBEPCTHHKAMH U
THUIIOB KJIacCU(PUKALUN MyTallMi. |HeCylIeCTBEHHbIE neiicTBuUS B B3POCIIBIMH. Y MEIOT
OnuceIBaTh NPOSBICHUE CBOUCTB |IPU3HAKH. COOTBETCTBHH C HEl. |CIIyIIaTh U CIBIIIATh
MyTanui. XapakTepu30BaTh TUIIBI IpyT OpyTa.
MyTaluil
§ 31 3HaueHNe FeHETUKH [lepeuncnsroT MeTobI BriOuparot [Tpunumatot Berynaror B ananor, [YMerT BecTu
JUTSI MEVILIMHEL. HCCIIEIOBAHNS T€HETHKHI OCHOBAaHUS H MO3HABATENBFHYI0  |y4acTBYIOT B JaJIOT Ha
BnnsiHue MyTareHoB Ha YEJIOBEKA: T€HEAIOTHIECKHH, KpUTEPUU IS L[eNb, COXPAHSIOT €€ |KOJJIEKTUBHOM OCHOBE
OpraHu3M YeJIOBEKA. ONMU3HELIOBBIN, OMOXUMHUYECKHH, |CpaBHEHMUS, NIPY BBITIOJTHEHUN  |00CYXKICHUH paBHOIIPaBHBIX
MUKpPOOHOIIOTUIECKHIA, cepHanuu, y4IeOHBIX JEHCTBHIA, [TpOOIIeM, ydaTcs OTHOIICHUH 1
nuToreHeTndeckuid. OOBSACHAIOT: |KiIaccH(pUKauu pETryIHPYIOT BECh  |BIAAETh B3aHMHOTO
YTO TeHEeTHYeCcKas 00BexTOB. BeipensroT|nponecc ux MOHOJIOTMYECKON U [yBayKEHUS.
HEOJJHOPOIHOCTH YelloBeYecTBa —|u (POPMYITHUPYIOT BBITIOJTHEHUS U YE€TKOAMAJIOTHYECKOM 3HaT
3TO OCHOBA €ro OMOJOrMYecKoro u|npobdiaemy. BeiiBuraro BBIIOIHAIOT ¢dbopmamu pedu B OCHOBHBIE
COLMAJILHOT'O IIporpecca. T ¥ 000CHOBBIBAIOT  |{TPEOOBAHUS COOTBETCTBHH C MIPUHLUIIB U
Ha3zpiBaroT XpoMOCOMHEIE TUIIOTESBI, MO3HABaTEIbHON rpaMMaTHYECKUMU H [IpaBUiIa
00JIe3HN U UX IPUYUHBI. IpeJIaraloT CIocoObI|3aaaun. CUHTaKCUYECKHMMH  |OTHOILEHUS K
WX MPOBEPKH. HOpPMaMU POJHOIO  |[IPUPOJE.
SI3BIKA.
OCHOBBI ceJIEKIIUH. 24
Buorexnosorus
§ 32 OCHOBBI CETIEKITUH: ITepeuncigaoT ocHOBHbIE METOIBI, (I3BNIEKAIOT IIpunumaroT 'YcTaHaBIMBaIOT HcnbIThIBalOT
METOJIbI U TOCTHKECHMSI, HCIIOJIb3YEMBIE B CENIEKIIUN HE00X0IUMYIO [MO3HABATENIbHYIO  [pabouyre OTHOIIEHUS,[y4eOHO-
MUKpPOOPraHU3MOB, MHPOPMALIUIO U3 LeJIb, COXPAHSIOT eelydaTcs 3QpPEeKTUBHO [TO3HABATEIbHB]
XapaKTepHU3yIOT yCIIEXW TeHHOM  |MpOoCTyIIaHHbBIX IIPY BBIMIOJIHEHUH  (COTPYIHHUYATH U i UHTEpeC K
WHXEHEPUH. aHAIM3HPYIOT U TEKCTOB Pa3IMYHBIX |y4eOHBIX AEHCTBHIA. |CTOCOOCTBOBATD HOBOMY
OIIEHMBAIOT ATHYECKUX aCTIEKTOB [KaHPOB. ONpeneisroT MPOIYKTHUBHOM yaeOHOMY
pPa3BUTHS HEKOTOPBIX OCHOBHYIO H KOOTIEpAIHH. MaTepuaily u
HCCIIeI0BaHUH B 001aCTH BTOPOCTEIIEHHYIO crnocodam
OMOTEXHOJIOTUH WHPOPMAITHIO. perieHns
HOBOM 3a7ja4H.
§ 33 buorexnonorus: [lepeuncnsror ocHoOBHBIE MeTOABI, |Co31at0T CTPYKTYpY |CTaBAT yueOHyto Y cTaHAaBIMBAIOT CrnenytoT B




JIOCTHXKEHUSI U
TIEPCTIEKTHBEI
pa3BUTHSL.

HCIIOJIb3YEMBIE B CETICKITUN
MHKPOOPraHHU3MOB,
XapaKTEePU3YIOT YCIIEXH TCHHON
WH)KEHEPUH. aHATTU3UPYIOT U
OIIEHMBAIOT DTHYECKUX ACIIEKTOB
Pa3BUTHUST HEKOTOPBIX
HCCIEI0BaHUN B 00J1aCTH
OHMOTEXHOJIOTHH

B3aHMOCBSI3CH
CMBICJIOBBIX €IUHHIT
TEKCTa. YMEIOT
BBIBOJIUTH CIEICTBUS
W3 UMEIOIIUXCS B
YCIIOBUH 33/1a41
JTaHHBIX. Beraeasror
00BEKTHI U TIPOIIECCHI
C TOYKH 3PCHUS
IIEJI0TO ¥ YacTEeH.

3a/1a9y Ha OCHOBE
COOTHECEHMSI TOTO,
YTO yXK€ U3BECTHO U
YCBOEHO, U TOTO,
YTO eIle
HEU3BECTHO.
CoCTaBJISIIOT IIJIaH H
MMOCJIEI0OBATEILHOCT
b JEHUCTBUH.

pabodre OTHOIICHHUS,
yaarcst 3 PeKTUBHO
COTPYAHUYATH U
CI0CcOOCTBOBATh
NPOIYKTUBHON
KOOTIepalyH.
IIposiBsitor
TOTOBHOCTh
aJIeKBaTHO
pearupoBath Ha
HYX]IBI IPYTHX,
OKa3bIBaTh ITOMOIIIb
Y 3MOIMOHAIBHYIO
MOIIEPKKY

napTHEpaM.

cBOeH
eSTeTBHOCTH
HOpMaM
MPUPOTOOXPaH
HOTO,
HEPACTOYUTEIH
HOTO U
3I0pOBBecOepe
TraloIIero
MOBEJICHHSI.

* JlanHbBIN pa3aen nporpaMMbl OyeT eXKeroiHO OOHOBISATHCS 0 Mepe nepexoa mkoiasl Ha DI'OC 000




