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Paboyas mporpamma y4eOHOM JUCIUIUIMHBI PACCMOTPEHA U 000peHa KOMHUCCHEH
MaTEMaTUYCCKUX U CCTCCTBCHHOHAYYHBIX AUCIUIIIANH

C

Pabouas nporpamma y4eOHOI npeameTa pazpaboTaHa Ha OCHOBE:

(beneparbHOro rocyJapCTBEHHOTO 00pa30BaTEILHOTO CTAaHAAPTa CPETHETO OOIIEro
obOpazoBanus (maee — PI'OC COQO), yrBepxkaennoro IIpukazom MuHucTEepcTBa
obOpasoBanusi W Hayku Poccuiickoit ®enmepanmu ot 17 wmas 2012 1. N413
(3apeructpupoad MunucrepctsoM rocturuu P® 07.06.2012 r. N 24480 (B pexn.));

denepanbHOl 00pa30BATENBHONW TPOTPAMMBI CPEAHETO 0O0Iero o0pa3oBaHUS
(mamee - @OIl COO), yrBepxknaenHoro Ilpukazom MuHHCTEPCTBA TMPOCBEIICHUS
Poccuiickoit ®enepaunn ot 23.11.2022 r. N 1014 (3apeructpupoBan MUHHCTEPCTBOM
toctuiun 22 nexadps 2022 r. N 71763);

ydeToM (enepalbHOr0 TroCyJapCTBEHHOTO 00pa30oBaTENbHOTO CTaHIApPTa CPEIHETO

npodeccronanbHoro oopazosanus (nanee — I'OC CIIO) no cnenmansaoctu 43.02.16 Typusm
U TOCTEIPUUMCTBO, YTBEpP)KICHHOTO TIpHKa3oM MuHHuCTepCcTBa O00pa3oBaHUS M HAYKH
Poccuiickoit ®denepanun ot 26.08.2022 r. N 778 (3apeructpupoBaH MUHHCTEPCTBOM FOCTUILIUU
P® 30.09.2022 r. N 70318) u IlpumepHoii OCHOBHOW 00pa30BaTENbHON HPOTPAMMBI 10
cnenuansHocTy 43.02.16 Typusm u rocTenpuuMCTBO.



COJIEP’)KAHUE

OBIIASI XAPAKTEPUCTUKA IPOT'PAMMBI YYEBHOM JIUCIIUILIAHBI
. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIIUILIVHBI

. YCJIOBUA PEAJIM3AIIMMA ITPOT'PAMMBI YYEFHOM JUCIIUILIVHBI

. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
JUCHUTINHBI



1. OBIIIASI XAPAKTEPUCTUKA ITPOTPAMMBbBI YUEBHOM JTACHUILIAHBI

1.1. MecTo IMCHUILIMHBI B CTPYKType OCHOBHOI mnpodeccHoHaIbHON 00pa3oBaTe/IbHOM
NPOrpaMMblI

PaGowass mporpamma y4eOHOW  JAMCHMIUIMHBI  SIBIISIETCA  O0S3aTENbHOM  YacThiO
0011e00pa30BaTENBHOTO MUKJIA OCHOBHOM MpodeccrnoHabHON 00pa30BaTebHON MPOTPAMMEI 110
cneruanbHocT 43.02.16 Typu3M U roCTENPUUMCTBO.

JlucuuruinHa BXOAUT B o0s3aTenbHyto peametnyto obmacte ®I'OC COO «EctecTBeHHBIE
HayKH» U u3ydaercsi Ha 0a30BOM ypOBHE.

1.2. Henun usydyeHus1 y4eOHOM M CHMNIHHBI
Henb uzydenust nucuuiuinebl «buosorusy» Ha 6a30BOM ypOBHE HAIlpaBJICHbI Ha:

® OCBOCHHE OOYYAIOIIUMHUCS CUCTEMBbI 3HAHUW O OHMOJOTHYECKHX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, TMpaBWIAX, CIyKAIIMX OCHOBOW  JUIs
(hopMHpOBaHMS TIPEJICTABICHHA O ©CTECTBEHHO-HAyYHOW KapTHHE MHUpa; O METO0Jax
HayYHOTO TIO3HAHMS; CTPOCHUH, MHOTOOOpa3uu N 0COOCHHOCTSX JKHBBIX CHCTEM Pa3HOTO
YPOBHS OpPraHW3aIliH; BBIJAIONINXCS OTKPBITUSAX W COBPEMEHHBIX HCCICAOBAHHIX B
OUOJIOrUH;

e (QopmupoBaHue y oOy4yaroUIMXcs MO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPUYECKUX
CIOCOOHOCTEH B MpoIllecce aHadu3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJOTHMM HAay4HBIX
B3IJISIOB, UJEH U MOJIXOI0B K U3YYEHUIO JKUBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alUu;

® CTaHOBJEHHE Yy OOy4aromuxcsi oOmmeld KyabTyphl, (YHKIIMOHAJIBLHOW T'PAaMOTHOCTH,
pa3BUTHE YMEHHUH OOBSCHATh W OICHHMBATH SBJICHUS OKPYKAIOMIETO MHpa IKHBOH
MIPHUPOJIHl HA OCHOBAHHMH 3HAHHUH U OIBITA, MTOJTyYCHHBIX TIPU U3yYCHUH OHOJIOTHH;

e (dopmupoBaHHe y OOydYaIOIMMXCA YMEHUN WJUTFOCTPHPOBATH 3HAYCHHE OHMOJIOTHYECKUX
3HaHUH B  TIPAaKTUYECKOH  JESATEIBHOCTH YENOBEKa, pa3BUTHH COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTHH U arpoOMOTEXHOJIOTHIA;

e BoOCHUTaHUE YOEKAEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEJIOBEKOM >KUBOM MPUPOJIBI,
HEO0OXOIMMOCTH OEpEeKHOTO OTHOILIEHUS K HEW, COONMIOJCHHS STUYECKHX HOPM IpHU
MPOBEJICHUU OMOJOTHMYECKUX HCCIEAOBAHMM;, — OCO3HAHHWE LIEHHOCTH OHMOJOTHYECKUX
3HAHUM JJI TIOBBIIICHUS YPOBHS SKOJOTMYECKON KyIbTYpbI, Ui (OPMHUPOBAHUS
Hay4YHOTO MHPOBO33PEHHUS;

® TpPUMEHEHHE NPHOOPETEHHBIX 3HAHWM M yMEHHH B IOBCEAHEBHOW KHM3HHM Ul OLCHKH
MIOCJIEJICTBHI CBOEH NEATETBHOCTH MO OTHOIICHUIO K OKPYXKAIOLIEH cpele, COOCTBEHHOMY
3I0POBBIO; 00OCHOBAHUE U COOIIOICHNE MEP MPOPUITAKTUKY 3a00I€BaHUIHA.

1.3. I[lnanupyemble pe3yJbTaThbl OCBOCHUSI JUCIUTLIINHBI:
Oco0oe 3HaueHHEe AUCHUILIMHA UMEEeT Mpu (GOPMUPOBAHUU U PA3BUTHH OOIIUX
kommereniuii: OK 02, OK 04, OK 05, OK 09.

B pamkax mporpaMmbl yaeOHOTO mpeaMeTa 0O0ydarolMMUCS OCBAUBAIOTCS INYHOCTHBIE,
MeTamnpeaMeTHbIE U PEMETHBIE PEe3YIbTaThl B COOTBETCTBUH ¢ TpeboBanusiMu GI'OC cpennero
obmiero oopazoBanus: nuaHOCTHBIE (JI), MeTanpenmeTHbie (M), mpeameTHbIe a7 6a30BOTO
yposus (I1), u yenyonennoeo yposns (I1y).

JIMYHOCTHBIE

PE3YJIBTATBI rpaxnanckoe BOCIHTaHHeE:

JI1 - chopMHpOBaHHOCTh TPAKIAHCKOW MO3UIMHM OOydYaIOIIErocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O 4YJIEHA POCCUICKOTr0 0OIIeCTBa;

JI2 - oco3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, yBaKEHHE 3aKOHA U
MIPaBOTIOPSIIKA;



JI3 - MNPUHATHEC TPAAUIIMOHHBIX HAIIUOHAJIBHBIX, O6H.[€‘-I€HOBG‘-IGCKI/IX T'YMAaHUCTHYCCKUX U
ACMOKPATUUICCKUX I.[CHHOCTGI\/JI;

JI4 - TOTOBHOCTH IPOTHBOCTOSATH UJCOJOTHH IKCTPEMHU3Ma, HAIIMOHATIN3Ma, KceHo(oouu,
JUCKPUMHUHALMU 110 COLUAIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHAJIHBIM IIPU3HAKAM;
JIS - TOTOBHOCTB BECTH COBMECTHYIO AEATEILHOCTh B HHTEPECAX IPaXkJAHCKOTO OOIECTBa,
Y4acTBOBATb B CAMOYIIPABIICHUH B IIKOJIE U JETCKO-IOHOIIECKUX OPraHU3aLHsIX;
JI6 - ymeHue B3auMo/I€CTBOBATh C COLIUAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C UX
GbyHKISIMU
U Ha3HA4YCHHEM;
JI7 - TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOH ACSITEIBHOCTH;

NAaTPHOTHYECKOE BOCIIUTAHME:

JI8 - chopMUpOBaHHOCTH POCCUNCKOM TPAXKTAHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepe PoimHOM, rop10CTH 3a CBOM Kpal, CBOIO
Ponuny, cBOM S3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;
JI9 - 1eHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM, HICTOPHUYECKOMY U IIPUPOJTHOMY
HacJeANI0, TaMATHUKAM, O0EBBIM MOJBUTAM M TPYIOBBIM JOCTHKEHUSIM HApOAa, TPATUITUSM
HapoJoB Poccuu; noctmkenusam Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;
JI10 - npeitHas yOeXI€HHOCTh, TOTOBHOCTD K CITy)KeHUI0 OTEUECTBY M €T0 3aIuTe,
OTBETCTBEHHOCTbH 3a €r0 CYAbOY;

AYXOBHO-HPABCTBEHHOE BOCIIUTAHME:
JI11 - oco3HaHMe TyXOBHBIX IEHHOCTEH POCCUICKOTO HApOa;
JI12 - chopMUpOBaHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TTOBE/ICHNUS,
JI13 - crtocoOHOCTH OIIEHNBAThH CUTYAIUIO M IPUHUMATh OCO3HAHHBIE PEIIEHUs, OPHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

JI14 - oco3HaHME JIMYHOTO BKJIaJa B TOCTPOEHNUE YCTOMUNBOTO OYIYIIETO;
JI15 - OTBETCTBEHHOE OTHOIICHUE K CBOUM POJIUTENSIM U (MJI) APYTUM 4YJIeHaM CEMbH,
CO3/IAaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHATHS [IEHHOCTEW CEMENHOMN KU3HU B
COOTBETCTBUU C TpaAULIUIMU HapoJoB Poccuu;

3CcTeTHYeCKoe BOCIIUTAHUe:

JI.16 - acTeTndeckoe OTHOIICHHE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/A M OOIIECTBEHHBIX OTHOIICHHIA;
JI.17 - ctocoOHOCTh BOCTIPHHUMATH Pa3JInYHbIEC BHbI HCKYCCTBA, TPAAUIMH U TBOPYECTBO
CBOEr0 M JIPYruX Hapo0B, OLIYIIATh YMOIHOHAIBHOE BO3/ICHCTBUE NCKYCCTBA;
JI.18 - yOeXIeHHOCTh B 3HAYMMOCTH IS INYHOCTH M OOIIECTBAa OTEYECTBEHHOTO X MHUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIMIA U HAPOJIHOTO TBOPYECTBA;
JI.19 - TOTOBHOCTB K CaMOBBIPa)KEHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHHE TIPOSIBIISTH
Ka4yecTBa TBOPYECKOH JINUHOCTH;

¢pu3nyeckoe BocnuTanue, GOpMUPOBaHHNE KYJIbTYPHI 310POBbS H IMOIMOHAIHHOIO
0J1aronosIy4us:
J1.20 - chopMUpOBaHHOCTH 37J0POBOTO U OE30TIACHOTO 00pa3a KNU3HU, OTBETCTBEHHOTO
OTHOIIECHUS K CBOEMY 3/I0POBBIO;
J.21 - notpeOHOCTP B  (DU3MYECKOM  COBEPIICHCTBOBAHUHM, 3aHATHUSAX  CIIOPTUBHO-
03/10pOBUTEIILHOM 1€ TETbHOCTBIO;
J1.22 - akTHBHOE HEMPUATHE BPESAHBIX MTPUBBIYEK M HHBIX (HOPM NPHUMHEHHS Bpeaa QU3HIECKOMY
U TICUXMYECKOMY 3/I0POBBIO;

TPY/AOBOE BOCIIMTAHUE:

JI.23 - rOTOBHOCTB K TPYZly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0Ir00ue;
J.24 - TOTOBHOCTP K QaKTUBHOH JIEATEIBHOCTH TEXHOJOTHYECKOM U  COLMAIbHOM
HaNpaBJICHHOCTH, CIMIOCOOHOCTh MHMLIMUPOBATH, IUIAHUPOBATh U CAMOCTOSITENIHHO BBITIOJIHSATD
TaKylo JesITeIbHOCTb;
JI.25 - uHTepec K pazauuHbIM cepaM MpodecCHOHANBHON AEATENbHOCTH, YMEHHE COBEPIIAThH
0CO3HAHHBIN BBIOOP Oynymiel mpodeccuu U peaar30BbIBATh COOCTBEHHBIE KU3HEHHbBIE TIAHBL;
JI.26 - TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHMIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH
KHU3HU;



IKOJOIrHI€¢CKO€ BOCIIUTAHHUE:

JI.27 - chOpMHPOBAHHOCTh HKOJOTHUECKOW KyJIbTYpbl, NMOHUMAaHHE BIHSIHUS COLMAIBHO-
HSKOHOMHYECKMX TIPOIIECCOB HA COCTOSIHME TPHPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHHE
II00ATBFHOTO XapaKTepa IKOJIOTHUECKUX MPOOIIeM;
JI.28 - mulaHMpOBaHME U OCYLIECTBIIEHUE ACUCTBUN B OKPY)KAIOLIEH Cpele Ha OCHOBE 3HAHUS
LeJIeN yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;
JI.29 - akTUBHOE HETIPUATHE JIEHCTBUI, IPUHOCALINX BPENl OKPYKAIOILEH cpelie;
JL30 - yMeHHe TPOTHO3UPOBATH  HEOJArOMPHUSATHBIE  SKOJIOTHUYECKHE  TOCIEICTBUS
MIPEANPUHUMAEMBIX JEHUCTBUN, IPEIOTBPAIATh UX;
JI.31 - pacmupenue onbITa JesITeIbHOCTH YKOJIOTHYECKONW HAIPABICHHOCTH;

LHEHHOCTH HAYYHOI'0 MO3HAHMS:
JI.32 - copMHUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS Haykl W OOMIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha JHAajore KYJIbTYp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;
JI.33 - COBepIIEHCTBOBAaHME S3bIKOBOM M YMUTATENbCKOM KyJAbTYphl Kak CpeICTBa
B3aMMO/ICHCTBHS MEXKTy JIFOJIbMU ¥ TTO3HAHUS MUPA;

JI.34 - oco3HaHWE IIEHHOCTH HAYYHOW JESITEIhHOCTH, TOTOBHOCTh OCYIIECTBISTH MPOCKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINPEIJMETHBIE

PE3YJIBTATDBI Ilo3naBareiibHbIe YHHBepPCAJIbHbIE

yueOHbIe AelicTBUs ba3oBble Jloruyeckne aeiicTBusi:
M1 - camocTosiTensHO (OPMYIUPOBATH U AKTYATHU3UPOBATH MTPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;
M2 - ycTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK WX OCHOBAHMS ISl CPABHEHHUS, KIIACCU(DUKALINU
000011IeHMS;
M3 - onpenenaTh Lenu AeSTeNbHOCTH, 3a/1aBaTh NAPAMETPhl U KPUTEPUH UX JTOCTHKEHUS;
M4 - BBISIBAATH 3aKOHOMEPHOCTH U IPOTUBOPEUNS B pACCMATPUBAEMBIX SIBJICHUSX;
MS - BHOCUTB KOPPEKTHBBI B I€ATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSM,
OLICHUBATh PUCKHU IOCIEACTBUM IEATEIbHOCTH;
M6 - pa3BuBaTh KpeaTUBHOE MBILUICHUE IPU PELICHUH )KM3HEHHBIX PO OIIEM;

Ba3oBble ucciienoBarebCcKHe NeliCTBUA:

M7 - BnasieTh HaBbIKaMU Y4eOHO-HCCIEA0BATEIbCKON U MTPOEKTHOM JIeATEIbHOCTH, HaBbIKAMU
paszpeleHus mpoodiem;

M8 - ctocOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIIBHOMY IIOUCKY METOJIOB PELICHUS
IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METOJ0B MO3HAHUS;

M9 - oBnazneHue BUAaMu AEATEIbHOCTH 10 MOJTy4YE€HUI0 HOBOTO 3HAaHUS, €r0 MHTEPIIpEeTalluy,
IpeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHbIX YUEOHBIX CUTYAIUSX, B TOM YUCIIE IPU
CO3/IaHUH Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

M10 - ¢popmMupoBaHHEe HAyYHOTO TUIIA MBILLUICHNUS, BJIaJICHUE HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHATUSMHU U METOJAMU;

M11 - cTaButh ¥ GpopMyaHpOBaTH COOCTBEHHBIE 3a]Jaul B 00pa30BaTEIbHOMN 1ESTENTbHOCTH U
KHU3HEHHBIX CUTYaIUX;

M12 - BBISIBIIATH IPUUUHHO-CIIEACTBEHHBIE CBSI3U U aKTyalIU3UpOBaTh 33aJauy, BbIJIBUTATh
THIIOTE3Y €€ PelIeHHs, HAXOAUTh apryMEeHTHI JUIsl JOKa3aTeJIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh
napaMeTpsl U KpUTEPUU PELICHHUS;

M13 - ananu3upoBaTh NONYYEHHBIE B XO/I€ PEIICHUS 331a4l PE3yJIbTaThl, KPUTHUECKU OLICHUBATh

UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSIX;
M14 - naBath OLIEHKY HOBBIM CUTYAIIUSIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT,

M15 - pa3pabaThIBaTh IJIaH peIIEHUs MPOOIEMBI C YUETOM aHalIu3a UMEIOIIMXCSI MaTepUaAIbHBIX
U HEMATEPUAJIbHBIX PECYPCOB;



M16 - ocymiecTBIATH LEJICHANIPABICHHBIHN MOUCK MEPEHOCA CPEACTB U CIIOCOOOB JICHCTBUS B
podecCHOHANBHYIO CPEY;
M17 - yMmeTh TEpEeHOCHTh 3HAHHWS B T[O3HABATEIBHYIO M MPAKTHYECKYI o0nactu
KU3HEJESITEIbHOCTH;
M18 - yMmeTh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
M19 - BbIABUTaTh HOBBIE UJEH, IIPEIAraTh OPUTUHAIbHBIE TIOJXOAbI U PELICHUS;
M20 - cTaBuTh IPOOIEMBI U 33a4YH, OMYCKAIOINE aTbTEPHATUBHBIC PELICHUS;

Padora ¢ undopmanueii:
M21 - BnageTh HaBbIKAMHU IOJIy4EHHUSI THPOPMALIMK U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEJIBHO OCYLIECTBIIATH [TOUCK, aHAJIU3, CUCTEMATU3ALIUI0 U HHTEPIIPETALINIO
nHGOpMAIUY PAa3TUIHBIX BHJIOB U ()OPM TIPE/ICTABICHHS,
M22 - co3aBaTh TEKCTHI B pa3IMUHBIX (JOpMaTax C y4e€TOM HazHAUEeHUs UH(OPMALIUU U €€
LIEJIEBOW ayIMTOPUH, BBIOUPAs ONTUMAIIbHYIO (OpPMY MPEAICTaBICHUS U BU3yalU3aluu
(mpe3enTanus, Tabnnila, cXema u JApyrue);
M23 - onieHuBaTh 10CTOBEPHOCTD, JIETUTUMHOCTh HH(POPMAINH, €€ COOTBETCTBUE NPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

M24 - ucrionb30BaTh CpeCcTBa MHOOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN TTPU
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3al[MOHHBIX 33]1a4 ¢ COOII0IEHUEM
TpeOOBaHUN S3PrOHOMUKH, TEXHUKU OE€30M1aCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HUH(POPMAIIMOHHON O€3011aCHOCTH;

M25 - BnageTh HaBbIKAMHU 3aIUTHI TMYHOM HH(OpMaLnU, cOOII0IaTh TPeOOBaHMS
nH(}OPMaLMOHHON OE30MMaCHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE
aeiicteus O0uenne:

M26 - ocymiecTBIsATh KOMMYHHKAIIMHM BO BCeX cepax KU3HU;
M27 - pacnio3HaBaTh HeBepOaIbHBIC CPECTBA OOIICHUSI, TOHUMATh 3HAYCHHE COITMATbHBIX
3HAKOB, PACMO3HABAThH MPEANOCHIIKNA KOHGIMKTHBIX CUTYallui U CMSATYaTh KOH(QIUKTHI;
M28 - BazieTh pa3IM4IHBIMU CIIOCOOAMH OOIICHUS ¥ B3aUMOICHCTBHSI; apTyMEHTHPOBAHHO
BECTH JMAJIOT, YMETh CMATYaTh KOH(QIUKTHBIE CUTYAllUH;
M29 - pa3BepHyTO U JIOTUYHO U3JIaraTth CBOIO TOUYKY 3pEHUS C UCIIOJIb30BAHUEM SI3IKOBBIX
CpPEICTB;

CoBMmecTHas 1eAATEJILHOCTD:
M30 - moHUMAaTh ¥ UCIOJIB30BATh IPEUMYIIIECTBA KOMAHHOW U MHIUBHUIYaJIbHON PaOOTHI;
M31 - BBIOMpATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBUII C y4eTOM OOLIUX UHTEPECOB, U
BO3MOXHOCTEH Ka)I0TO YJeHa KOJUIEKTHBA;
M32 - npuHUMAaTh LIETU COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JENCTBUS 110 ee JJOCTHIKEHHUIO: COCTABJISITh IUIaH ACHCTBUI, pacipenesiTh POJIH C Y4eTOM MHEHUI
YYaCTHUKOB O0CYXKIAaTh Pe3ylbTaThl COBMECTHOM PabOTHI;
M33 - onileHUBaTh Ka4e€CTBO CBOETO BKJIAJa M KAXKIOTO YYaCTHUKA KOMaH/Ibl B OOIIHIl pe3yapTaT
0 pa3paboTaHHBIM KPUTEPUSIM;
M34 - npeasiaraTh HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C MTO3ULIUA HOBU3HBI, OPUTUHAILHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;
M35 - KOOPAMHUPOBATH U BBIMOJHATH PAOOTY B YCIOBHSIX PEATLHOTO, BUPTYATHHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
M36 - oCylecTBIATh MO3UTUBHOE CTPATErMUYECKOE MMOBEICHNUE B PA3JIMYHBIX CUTYalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUIIHATUBHBIM.
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1efiCTBUSA
Camoopranmu3anus:
M37 - caMOCTOSATENBHO OCYHIECTBISTH MO3HABATEIBHYIO JNEATEIbHOCTD, BBISIBISITH MPOOJIEMBI,
CTaBUTh M (GOPMYIUPOBATH COOCTBEHHBIE 3aJaud B O00pa30BaTEIbHON JESITENTBHOCTH W
KU3HEHHBIX CUTYaLMSIX;



M38 - caMOCTOSTENIBHO COCTABIIATD IUIAH PEIICHUS IPOOJIEMBI C YI€TOM UMEIOIIUXCS PECYPCOB,

COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTECHUH;

M39 - naBaTh OLIEHKY HOBBIM CUTYalHsIM;

M40 - pacmpsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEANOYTCHUH;

M41 - nenatb 0CO3HAHHBII BEIOOD, ApIYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

M42 - oueHuBaTh NPUOOPETEHHBIH OIIBIT;

M43 - cniocoOcTBOBaTH POPMHUPOBAHUIO M MTPOSBICHUIO IIUPOKOH SPYIUIIMH B pa3HBIX 00aCTIX

3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNIbHBIN M KYJIbTYPHBIH YPOBEHB;

CaMOKOHTPOJIb:

M44 - naBath OLIEHKY HOBBIM CUTYaI[UsIM, BHOCUTb KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATH

COOTBETCTBUE PE3YJIbTATOB LEJISIM;

M45 - BnaneTh HaBbIKAMU [TO3HABATEJIBHOM pedIeKCUN KaK OCO3HAHUS COBEPIIAEMBbIX JEHCTBUM

1 MBICITUTENIbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

M46 - nucnonb3oBaTh NPUEMBI PEPIIEKCUH I OLIEHKU CUTYalluH, BHIOOpa BEPHOTO PEIICHMUS;

M47 - ymeTb OLIeHUBaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;
IMOUMOHAIbHBINA HHTE/IEKT:

M48 — chopMUpOBaHHOCTH CAaMOCO3HAHUSI, BKITIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE

SMOIIMOHAIBHOE COCTOSIHUE, BUJETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHON AMOLMOHAILHOM

cdepsbl, ObITh YBEPEHHBIM B ce0e;

M49 - chopmMupoBaHHOCTH CAMOPETYIMPOBAHMS, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE

MIPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEJIEHNE, CTIOCOOHOCTh adanTHPOBATHCS K

AMOIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

M350 - chopmupoBaHHOCTHh BHYTPEHHEH MOTHBAIINHY, BKIIFOYAIOIICH CTPEMJICHHUE K IOCTHKCHHUIO

LETU ¥ YCIIEXY, ONITUMU3M, HHUIIUATUBHOCTh, YMEHHUE IEUCTBOBATh, HCXOS U3 CBOUX

BO3MOJKHOCTEH;

MS51 - chopMupoBaHHOCTH SMITATUH, BKIFOYAIOIIEH CTOCOOHOCTh TOHUMATh SMOIIMOHATBHOE

COCTOSIHUE JIPYTHX, YIUTHIBAThH €r0 MPU OCYIIECTBICHUN KOMMYHHUKAIH, CTIOCOOHOCTH K

COYYBCTBHIO U CONEPEIKUBAHUIO;

M52 - cpopMUpOBaHHOCTH COLMATBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPaNBaTh

OTHOIICHHUS C APYTUMHU JIIOIbMHU, 3800 TUTHCS, TPOSIBIATH UHTEPEC U Pa3peliaTh KOH(PIUKTHI;
IIpunsiTue cedst m APpyrux:

M53 - npuHuMaTh ce0si, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

M54 - npuHUMaTh MOTUBBI U apTyMEHTBI APYTUX JOJEH IIPU aHAIN3€ PE3yIbTaTOB

NEeSTENbHOCTH;

MS55 - mpu3HaBaTh CBOE IMPABO U MIPABO IPYrUX HA OIIHOKY;

M56 - pa3BuBaTh CIOCOOHOCTh BUJETh MUP C IMO3ULIUU JPYroTO YeJIOBEKa.

INNPEJMETHBIE PE3YJIbTATDBI

[IpenmetHbie pe3yabTaThl 0 «buosnorus" (6a30BbIil YpOBEHD) JOKHBI 00€CTIeYBATh:

I11- cpopmupoBaHHOCTH 3HAHHII O MeCTe€ W POJM OHUOJOTMM B CHCTEME HAay4yHOTO 3HaHUS;
(G YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBeKa JIIsl PEICHUs KU3HEHHBIX Tpo0IeMm;

[12- chopmMupoBaHHOCTh YMEHHSI PACKPBIBATh COAEpKAHHE OCHOBOIOIATAIONINX OHOJOTHYECKUX
TEPMHUHOB M TIOHATHUH: >KU3Hb, KJIETKA, TKaHb, OpraH, OpraHU3M, BUJ, MOMYISIUs, dKOCHUCTEMA,
ouoreHo3, Ouocdepa; Merabosm3Mm (OOMEH BeIIECTB U TPEBPALEHHE HHEPruu), TroMeocTa3’
(camoperynsiusi), OHOCHHTE3 Oelika, CTPYKTYpHAasl OpraHHu3alis *KUBBIX CUCTEM, JUCKPETHOCTH,
CaMOBOCITPOM3BEICHUE (PEIPOIYKIHsI), HACIEACTBEHHOCTh, U3MEHYUBOCTh, YHEPTrO3aBUCHUMOCTb, POCT
U pa3BUTHE, YPOBHEBASI OpraHU3AIINS;

13- chopmupoBaHHOCTH YMEHUS PACKPHIBATH COJAECPKAHIE OCHOBOIOJIATAIOIINX OUOJIOTHUECKUX
TEOPUH U TUTIOTE3: KIETOYHOM, XPOMOCOMHOM, MyTallHOHHOM, SBOJIFOIIMOHHON, TPOUCXOKICHUS
YKU3HHU U YEJIOBEKa;

[T14- chopmupoBaHHOCT, yYMEHHUS PACKPHIBATH OCHOBOIMOJArarlue OWOJOTHMYECKHUE 3aKOHBI U
3akoHoMepHOocTH (I'. Mennens, T. Moprana, H.W. BaBunosa, 3. I'ekkens, ®. Mromnepa, K. bapa),
TPaHUIIBI UX TPUMEHUMOCTHU K KUBBIM CHCTEMaM;




I15- HpI/I06pCTCHI/IC OIIbITa IPUMCHCHHUA OCHOBHBIX METOJ0B HAYUYHOI'O ITO3HAHUS, NCIIOJIB3YCMbBIX

B OWoJIOTMU: HAOIIOJCHUS M ONKCAHUS )KUBBIX CHCTEM, MPOIECCOB U SIBIICHUI; OpraHU3aluu 1
MPOBEJICHUST OMOJIOTUYECKOTO SKCIIEPUMEHTA, BBIIBUIKCHHS THIIOTE3, BBISBICHUS 3aBUCHMOCTH
MEXIY UCCIICyeMbIMU BETUYHHAMU, OOBSICHEHUS TIOMYYCHHBIX PE3yIbTaTOB U (POPMYITHPOBAHUS
BBIBOJIOB C MCIIOJIb30BAaHHEM HAYYHBIX TIOHIATHIA, TEOPHI U 3aKOHOB;

[16- chopmMupoBaHHOCTH YMEHUS BBIICIATH CYIIECTBCHHBIC IIPU3HAKH BUPYCOB, KJICTOK

MIPOKAPUOT U IYKAPUOT; OJHOKIECTOYHBIX U MHOTOKJICTOYHBIX OPTaHW3MOB, BUJIOB, OMOTEOIICHO30B
M DKOCHUCTEM; OCOOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB M TPEBPAICHUS JHEPTUU B KIETKE,
¢doTocuHTE3a, TUIACTUYECKOTO W DHEPreTHYECKOro OOMEHa, XEMOCHMHTE3a, MHTO03a, Meio03a,
OTUIOJIOTBOPEHUS, PA3BUTHS H  PAa3MHOXKCHHS, WHIUBUIYATHHOTO PA3BUTHS OpraHu3Ma
(ontorenesa), OoOpbObI 3a CyIIECTBOBAaHUE, €CTECTBEHHOro OTOOpa, BHUI000pa30OBaHMUs,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpeie OOWTaHWs, BIMSHUS KOMIIOHEHTOB JSKOCHUCTEM,
AQHTPOTIOTEHHBIX HW3MCHEHHHA B OJKOCHCTEMaxX CBOCH MECTHOCTH, KpPYroBOpOTa BEIIECTB W
MpeBpalieHue YHepruu B Ouocdepe;

[17- chopmupoBaHHOCTH YMEHUS IPUMEHSITH ITOJTYICHHBIC 3HAHUS JIJIS OOBSICHCHHUS
OMOJIOTUYECKHUX MPOIIECCOB W SBJICHHM, JUIS MPUHSTHS MPAKTUYCCKUX PEIICHUN B IMOBCEIHEBHOMN
KHU3HU C [EbI0 oOecreueHns: 0e30MacHOCTH CBOETO 3/I0POBBSI M 3I0POBbSI OKPYKAIOMINX JIFOJICH,
COOJTIOICHHS 3JTOPOBOTO 00pa3a KU3HU, HOPM IPAMOTHOTO TOBEJICHUS B OKPY)KAIOMIEH MTPUPOIHON
cpene; TOHUMaHWE HEOOXOJAMMOCTH HCIIOJIb30BaHUS JIOCTMDKEHHUH COBPEMEHHOW OHOJIOTHUH W
OMOTEXHOJIOTHH [T PAIHOHATIBHOTO TTPUPOJIOTIONH30BAHUS;

I18- chopMHUPOBAHHOCTh YMEHHS peIIaTh OMOJIOTHYECKUE 3aJa4d, COCTABJIATH TCHOTHITHUSCKUC
CXEMBbI CKPCIIWBAHMS I Pa3HBIX THIIOB HACJICIOBAaHWS NMPU3HAKOB Yy OPraHU3MOB, COCTaBIISATH
CXEMBI IIepEeHOCa BEMIECTB M SHEPTUHU B IKOCHCTEMaX (TSI TUTAHUS, TTUIIEBHIC CETH);

I19- chopMupOBaHHOCT, YMEHUW KPUTUYECKH OIEHUBATh HMH(POPMAIUIO OHOJIOTHIECKOTO
COJIep’KaHHus, BKIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS M3 PA3JIUYHBIX MCTOYHHUKOB (CpElCTBa
MaccoBOM UWHGpOpPMaIUKU, HAyYHO-TIOMYJISPHBIE MaTepHalibl); HHTEPIPETUPOBATH ATHYECKUE
aCreKThl COBPEMEHHBIX HCCIIEIOBAaHUNM B OHOJOTHH, MEIUIIMHE, OMOTEXHOJOTUH; paccCMaTpUBATh
r7100aJbHBIE HKOJIOTMYECKUE MPOOJIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHHWIO K HUM
COOCTBEHHYIO TIO3HUIIHIO;

I110- chopMupoBaHHOCTH YMEHH cO3/1aBaTh COOCTBEHHbIE MTUCHMEHHbBIE 1 YCTHBIE COOOIIEHUS

Ha OCHOBE OMOJIOrMYecKON MH(GOpPMAalMU U3 HECKOJIBKMX HMCTOYHHUKOB, IPAMOTHO HCIIOJIb30BATh
MOHSATUWHBIN anmapat OHOJIOTHH.

2. CTPYKTYPA U COJIEP)KAHUE YUEFHOM JUCIHUATILIMHBI

2.1. O0beM yueOHOI IMCUUILIMHBI U BU/IbI Y4eOHOH padoThl (04Has popma

o0yueHust)
Buja yueOHo# padoThl O0beM yacoB

O6beM 00pa30BaTEIbHOMN MPOTPAMMBI 68
Bcero yueOHBIX 3aHSATHI BO B3aMOJICHCTBUH C MTPETIOAaBaTelIeM 68

B TOM YHCJIE:

— TEOPETUUECKOE 00YICHHE 34

— NPAKTUYECKUE 3aHATHUS 34
[IpomexyTrouHas aTTectanus B popme 3auera ¢ OLeHKOM




2.2. TemaTuveckuii IVIaH U cojiep:kaHue yueOHOH quCHUILINHBI «buosorus» (ounast popma o0yyeHus )

HaumeHnoBaHue Conepmalme y‘l66HOF0 Marepuana, IPAKTHYIECKUE 3aHATUS, CAMOCTOSITEJIbHAasA paﬁoTa Oo0bem (I)opMpreMLIe
pa3aesioB H TeM 00y4AKOIHXCS 4acoB KOMIIEeTe HIIHH
1. PA3JIEJI. BuoJiorusi kak Hayka
Conep:xxanue yueOHOro MaTepuaja
buonorus xak Hayka. CBsi3u OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUYECKIUMU U APYTUMH
Tema 1.1. buonorus €CTECTBEHHBIMU HayKaMu, (puiaocopueil, penurueit, STHKOM, SCTETUKON U TIPaBOM.
KaK Hayka Ponb Ouonoruu B opMHUpPOBaHUN COBPEMEHHOM HAy4HOM KapTUHBI Mupa. Cuctema 0,5
OMOJIOTHYECKHUX HaYK.
JleMoHCTpanuu:
[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, JIx. Yorcon u ®@. Kpuk. JIP 1-33. M1-50
~ b H
Tabmuis! u cxembl: «MeToIbl TO3HAHUS KUBON MPUPOIBDY I11-10
Conep:xanue y4yeOHOro MmaTtepuasa
MeTo1bl TO3HAHUS )KUBOU IPUPO/IbI (HAOIIOICHHE, SKCIIEPUMEHT, OMKICAHuUE,
Tema 1.2. Metozbt usMepenue, KnaccuGuKanus, MOAEIUPOBAaHKE, CTATHCTHYECKAs 00pab0TKa JaHHbIX). 0,5
HO3HAHUA >KUBOU JleMOHCTpaIyy:
IpUPOABI Tabmuip! U cxeMbl: «MeTo1bl TO3HAHUS KUBOUW TTPUPOIBIY.
IIpakTHyeckas padora: 1
Hcnonb3oBanue pa3iuyHbIX METOJOB MIPH U3YYEHHH OHOJIOTUYECKIX 0OBEKTOB
2. PA3JIEJL. /KuBble cucTeMbl 1 MX OPTraHU3aIUSA
Conepxxanue yueOHOro Marepuasia
Tema 2.1
JKusbie cucteMbl (0MOCHCTEMBI) KaK MpeAMET U3ydeHus Ouonoruu. OTaudne KUBbIX JIP 1-33, M1-50,
buonoruyeckue CHCTEM OT HEOPraHM4eCcKoH npupoabl. CBolicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. 0,5
I11-10

CUCTEMBI, MPOLECCHI U
UX U3Y4EHUE

YpoBHU OpraHu3aIui OMOCUCTEM: MOJICKYIISIPHBIA, OPraHOUTHO-KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYISIIUOHHO-BUOBON, IKOCUCTEMHBIN (OHO-T€OIIEHOTUYECKUIN),
ouochepusiii. Hayku, nzyuaronime 6MOCHCTEMBI Ha Pa3HBIX YPOBHIX OpraHU3aIUN.




JlemoHCcTpanmu:
Tabnuis! u cxembl: «OCHOBHBIE IPU3HAKY JKU3HI», «Y POBHU OpraHU3alluy >KMUBOU
npupoas. O6opynoBanue: Moaens Mosiekynsl JJHK

3. PA3JIEJI. XuMu4ecKknii COCTaB M CTPOEHHE KJIeTKH

Tema 3.1 Xumnueckuit

Conep:xxaHue y4eOHOro Marepuaja

XUMHYECKUNA COCTaB KJIETKH. XUMHYECKHE DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpO3JIEMEHTHI. Boa u MuHepanbHble BenecTBa. OU3NKO-XUMUYECKHUE TTPOLIECCHI,

IMPOTEKAIOIIUE B ) KXUBBIX CUCTEMAX. q)yHKHI/II/I BOJIbI U MUHCPAJIBHBIX BCUICCTB B KIICTKE.

cocras KreTkn. Bona i [Toxnepxanne 0ocCMOTHYECKOTO OajaHca. 15 JIP 1-33, M1-50,
MHHEPATbHBIE COJTN AemoncTpanym: . I11-10
Juarpammer: «PacripeiesicHie XHMHYECKAX 3JIEMEHTOB B HEKHUBOH IMPHUPOIEY,
«PacripeienieHre XUMUIECKHIX JIEMEHTOB B )KHBOH TIPHUPOJIEY.
Tabmuis! u cxemsbl: «I[lepuoanueckas Tabauna XMMUYECKUX AIEMEHTOBY, «CTpoeHue
MOJIEKYJIBI BOJBI»
Conep:xxanue y4e0OHOro MmaTepuaJa.
benku. CoctaB u crpoeHne 6eIK0B. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
Tema 3.2. benku.
HezameHnMble 1 3aMeHUMbIE aMUHOKUCIIOTHI. AMUHOKUCIIOTHBIN COCTaB. Y POBHU 05
Cocras u cTpoerue CTPYKTYpPBI OCJIKOBOW MOJIEKYIbI (TIepBUYHAS, BTOPHYHAS, TPETUYHAS U YETBEPTUUHAS ’ JIP 1-33, M1-50,
Genkos CTpyKTypa). XMMHUUYECKHE CBOMCTBA OenkoB. buonornueckue GyHKIMU GEIKOB. I11-10
JemoHcTpauu:
Tabnuis! U cxembl: «CTPOCHHUE MOJICKYIIbI OeIKaY.
Conepxxanue y4eOHOro Marepuasa
depMeHThI — OuoJiorndyeckue katanuzaropbl. CTpoeHue pepMeHTa: aKTUBHBINA LEHTP, JIP 1-33, M1-50,
Tema 3.3. cyOctpatHas cnenudpuaHocts. Kodpepmentsl. Butamunbl. OTinuns ¢epMeHTOB OT 0.5 I11-10
DepmenTE — HEOPraHMYECKUX KaTallu3aTopoB.
Guonormeckue Tabnuis! 1 cxembl: «CTpoeHne hepMeHTay.
KaTajau3aTophbl IIpakTHyeckas padora: 1 JIP 1-33, M1-50,
N3ydeHne kataduTHUECKON aKTUBHOCTH (pepMEHTOB (Ha MpUMEpe aMUIa3bl WIH I11-10
KaTasa3bl)
o4 St Conepuanne yuebnoro marepuana JIP 1-33, M1-50,
Jlumuaen YTrneBopl: MOHOCaXapH/ bl (TJII0K03a, prubo3a U Je30Kcuprbo03a), Tucaxapu/ibl 0.5 I11-10

(caxapo3a, J'IaKTO3a) 1 IoJIMCaxapuJibl (KanMaﬂ, TJIMKOI'CH, LleJ]J]IOJ]OBa).




buonornyeckue GyHKIUHN YraeBo1oB. JIMMuAp!: TpUrIHIepuIsl, GochOoIUIUIb,
crepounsl. ['uapoduinsao-ruaApodoOHBIEe cBOKcTBA. bromorndyeckne GyHKINH
aunuaoB. CpaBHEHHE YII€BOI0OB, OEIKOB U JIMIUA0B KaK HICTOYHUKOB SHEPTUU.
JlemoHCcTpanmu:

Tabnuibl U cXeMBI: «YTIEBOABDY, «JIMITHABIY.

Tema 3.5

Conep:xaHue yuyeOHOro MaTepuaja

Hyxnennossie kucnotsl: JJHK u PHK. Hykneotnasl — MOHOMEpBI HYKIEMHOBBIX
kucioT. Ctpoenune u ¢pyukiuu JJHK. Ctpoenune n dyakmun PHK. AT®: crpoenue u

HyxienHoBbIe (yHKIHH. 0,5 P 1?{?,_%1-50,
KuciaoTel. ATD HemoHncTpanumu:

[Toptpetsr: [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknus.

Ta6muub! u cxemsl: «Hyknenrossie kuciotel; JJTHK», «buocunrtes 6enka», «CtpoeHne

MOJIEKYIIbI ATDy.
Tema 3.6. Ucropus u Coaep:kaHue yueOHOT0 MaTepuaJjia
METO/Ibl U3yUYEHUSI [uTonorusa — Hayka o kierke. Kierounas Teopusi — npumep B3auMOJEHCTBUS UIEH JIP 1-33, M1-50,
kietkn. Kinerounas 1 (hakTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3yUEeHHSI KIETKH. 0.5 I11-10
Teopus JleMoHCTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. lIneiinen, K. M. bap, P. Bupxos.

Coaep:kaHue yueOHOI0 MaTepHuaJja

Knetka xak nenoctHas xkuBasi cucreMa. O01ue nNpu3Haky KJIETOK: 3aMKHYTast

HapyxHas memOpana, mosekynbl JIHK xak renernueckuit anmapar, cuicteMa CHHTE3a

Oenka. TUMBI KIETOK: dyKapuOTHYecKas U pokapuoTuyeckas. OCOOEHHOCTH CTPOCHHS
Tema 3.7. KiteTka kak npokapuoTHueckoi kietku. Kinerounas crenka 6akrepuii. CTpoeHue

JyKapuoTH4ECKON KJIeTKH. OCHOBHBIE OTIMYHS PACTUTEIbHOM, )KUBOTHOM U IpUOHON JIP 1-33, M1-50,
LIe0CTHA XKHBAd KJIeTKH. [[0OBEpXHOCTHBIE CTPYKTYPBl — KJIETOYHAsI CTEHKA, TNIMKOKAJIUKC, UX 05 I11-10
cucTeMa ¢bynkuun. [lna3matudeckas MeMOpaHa, e€ cBoicTBa M QDYHKIINH.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. [lIsann, M. [llneiinen, K. bap, P. Bupxos.

TabnuIre! U CXeMBbI:

«CTpoeHHe 3yKapuOTHUECKOU KIETKW», «CTpOEHUE KUBOTHOM KIETKN», «CTpoeHue

pacTUTENbHOM KIETKNY», «CTpOEHUE TPOKAPUOTUYECKON KIETKI

Conep:xaHue ydyeOHOIro MmaTepuaja 0.5 JIP 1-33, M1-50,

[uromnazma u e€ opranouasl. OqHOMeMOpanHbie opraHou sl kinetku: JIIC, anmapat : I11-10

FOHL[[)KI/I, JIM30COMBEI. HOHyaBTOHOMHBIC OpraHou bl KJICTKHW: MUTOXOHJIPUH,




Tema 3.8 CtpoeHue

3YKApUOTHYECKOU
KIJIIETKHN

mwiactuabl. [IporncxoxxaeHne MUTOXOHAPUH U TIacTU. Buasl mmactu.
HemeMOpaHHbIC OpraHOH bl KIICTKH: PUOOCOMBI, KIIETOYHBIN IEHTP, IIEHTPHOJIH,
pecHUYKH, KryTuku. OyHKIUHA OpraHonI0B KieTku. Brimtouenns. Anpo —
peryasTopHbIi LeHTp KieTku. CTpoeHue sapa: sijaepHas 000J049Ka, KaproIJia3Ma,

XPOMATHH, AJIPBIIIKO. XPOMOCOMBI. TpaHCIIOPT BEIIECTB B KIIETKE.
Hemonctparmu [Toptpetsr: A. JleBenryk, P. I'yk, T. IlIsann, M. llIneiaen, K. bap,

P. Bupxog.
Tabmuier u cxembl: «CTpoeHHE 3YKapUOTHIECKON KIIETKN», «CTpOoeHHEe JKUBOTHOM

KJIETKN», «CTpOEHUE PACTUTEIBHON KIETKW», «CTpOEHHE MPOKAPHUOTHYECKOU
KIEeTK», «CTpoeHHe apa KIETKH».

IIpakTuyeckas padora:

. . JIP 1-33, M1-50,
N3ydeHne cTpoeHus KIETOK PACTCHHMA, YKUBOTHBIX M OAKTEPHH 1101 MHKPOCKOTIOM Ha 1-10
TOTOBBIX MUKpPOITperapaTax U X ONHCAHNE
4. PA3JIEJL. 7Ku3HeaeATeJIbHOCTh KJIETKHU
Conep:xanue y4yeOHOro MmaTepuasa
OOMeH BeIecTB, WUIHM METa00Iu3M. ACCUMIIIAIUS (TJIACTHYESCKUI OOMEH) U
JTUCCUMMIIALUSA (PHEPTeTUYECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Ipoliecca
MeTtaboau3Ma. Poib 3ak0HOB cOXpaHEHHS BEIeCTBA U SHEPTHMUU B TOHUMAaHUU
Tema 4.1. O6MmeH MeTabonm3ma. Tumnsl oOMeHa BeecTB: aBTOTPO(GHBIN 1 reTepoTpodHbIid. Pois
BEIIECTB. (hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAICHUH SHEPTUH B KiieTke. DOTOCHHTE3.
[TnacTuyeckuii oOMeH.
POTOCHITES CeeroBas u TemHOBas (a3bl potocuuTesa. Peakiuu Gporocunresa. DPPeKTHBHOCTD JIP 1-33, M1-50,
X ‘ (doTocunTe3a. 3HaueHune poTocuHTE3a IS KU3HU Ha 3emiie. BrnusHue ycnoBuii cpe/isl I11-10
€MOCHHTE3

Ha OTOCHHTE3 U COCOOBI MOBBIIIEHUS €0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacteHuil. XeMocuHTe3. XeMOCHHTE3UpYIOolIe OakTepry. 3HaYeHHE XeMOCHHTe3a IS
KU3HHU Ha 3emie.

Hemonctpanmu: [Toprperst: K. A. Tumunpsses.

Tabnuie! u cxembl: «XI0porutacTy, «POTOCHHTE3»




Tema 4.2.
DHepreTUYecKui
obmeH

Conepxxanue yueOHOro Marepuaja

DHepreTU4ecKuii 0OMeH B KJIeTKe. Paciienienne BemecTs, BhIICICHHE U
AKKyMYJIMPOBaHUE PHEPTUU B KIIETKE. DTaIbl SHEPreTuueckoro ooMena. [ nmukosnus.
Bbpoxenue u ero Buasl. Kucinopoanoe okuciaeHue, Win KIETOYHOE JbIXaHUE.
OxkucnurenbHoe GochopumupoBanre. IhHEKTUBHOCTh SHEPTETUUESCKOTO 0OMEHa.
JleMoHCTpanmu:

Tabmuibl u cxembl: « Tunel muranusy, «Metadboauzm», «MUTOXOHAPHUSY,
«DHEPreTuUeCcKuii 0OMEeH»

0,5

Tema 4.3. buocunres

Oenka

Conep:xxanue y4yeOHOro marepuasa
Peakun matpuyHoro cunrtesa. ['enernueckast uapopmarnus u JJHK. Peanuzanus
reHeTUYecKoi HHPopMaIiu B KileTke. ['eHeTn4eckuii Kol M ero CBOMCTBa.

Tpanckpunius — matpuunsiii cuaTe3 PHK. Tpancnsius — O6uocunTes Oenka. Dtambl

tpancisanuu. KoaupoBarue aMruHOKUCTIOT. Postk pubocoM B OnocuHTE3€e Oerka.
JemoHcTparuu:

[Toptpetsr: H. K. Konb1os.

Ta6muup! u cxemsl: «Ctpoenue JIHK», «Ctpoenne u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enka», «Permmmkanus JTHK», «'eHeTnueckuii ko

JIP 1-33, M1-50,
I11-10

Tema 4.4.
Hexnerounsie ¢hopMbl
KU3HU — BUPYCHI

Conep:xanue y4yeOHOro MmaTepuasa

Hexnerounsie ¢popMsbl sxu3HN — BUPYCHI. IcTOpust oTKpbITHS BUpYCcOB (/1.

N. UBanoBckuii). OCOOEHHOCTH CTPOCHHUS U KU3HEHHOTO ITUKJIA BUPYCOB.
bakrepuodaru. bose3nu pacTeHuid, )KUBOTHBIX U YeJIOBEKA, BI3IBAEMbIC BUPYCAMHU.
Bupyc nmmynonedunura yenopeka (BUU) — po3oyaurens CIIMa. O6paTHas
TPaHCKPUIILNS, peBepTasa, nHTerpasa. [lpodunakrrka pacupocTpaHeHUs BUPYCHBIX
3a00JI€BaHHM.

Hemonctparmu: [loprpetsi: . Y. MiBaHOBCKHIA.

Tabnuis! u cxemsl: «Bupyce», «baktepuodarm»; «CTpoeHHe U KUZHEHHBIN ITUKIT
Bupyca CIIMNla, 6akreprodaray.

JIP 1-33, M1-50,
I11-10

5. PA3JIEJI. PazMHOXkeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB

Tema 5.1. X)KusHeHHBIN
LUK KIeTKU. JeneHue

KJIIeTKH. Muto3

Conepxxanue y4eOHOro Marepuasia

KreTouHslil UK, WK )KU3HEHHBIN UK KieTku. MaTepdasa u muto3s. [Ipomecch,
npoTtekaromue B uaTepdaze. Permmkarus — peakuust marpuaHoro cuaresa JJHK.

JIP 1-33, M1-50,

I11-10




Ctpoenue XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuoTHUIl. JUIIIOMAHBIN u

rarIOUIHBIA XPOMOCOMHBIE HAa0OpPBL. XpoMmartuel. L{uTonoruyeckne OCHOBBI

PaSMHOXCHUA U MHAUBUAYAJIBbHOI'O Pa3BUTHA OPraHUu3MOB. I[eJIeHI/Ie KJICTKU — MHUTO3.

Cramuu murtosza. [lpoiecchl, MpoucxosiiMe Ha Pa3HbIX CTAAUSIX MHUTO3a.
buonoruueckuii cMmpicit muto3a. [IporpamMmupyemasi rudenb KIeTKH — aromnTo3.
JleMoHCTpanuu:

Tabmuubt u cxembl: «Knerounsnii nuxmy, «Pemmukarmus JIHK», «Ctpoenue
XpPOMOCOMBI», «MUTO3»; MarHUTHAsI MOI€Nb-aNIIMKAUs «/JleeHne KIETKn»; MOJIENb
JIHK

IIpakTHYeckoe 3aHATHE.
Habmonenne MuTOo3a B KJIETKaX KOHUMKA KOpeIlKa JyKa Ha TOTOBBIX
MHKpOIIpernaparax

Tema 5.2. ®opmbl
Pa3MHOKEHHS
OpraHu3MOB

Conep:xanue y4yeOHOro marepuaJja

®opMBbl pa3MHOKEHHUS OpPraHU3MOB: Oecriofioe U noJjioBoe. Busl 6ecronoro
Pa3MHOEHHUSI: JIeJIeHHe HaJBOEe, TOYKOBAHUE OJHO- M MHOTOKJIETOUHBIX,
cropoo0pa3oBaHue, BETr€TaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIOHMPOBaHHE
OpraHu3MOB, €ro 3HaueHue I cenekiuu. [logoBoe pa3MHOKEHHE, €r0 OTINYHUS OT
6ecrooro.

Jemonctparmu: Tabmuibl 1 cxembl: «DOpMbI pa3MHOKEHHS OPTaHU3MOBY, «JIBOHOE
OTIOIOTBOPEHUE Y IIBETKOBBIX pacTeHU», «/lenenue kieTku 6akTepuny,
«BereraTuBHOE pa3sMHOKEHUE pacTeHU», «CTpOEHHE MOJTOBBIX KIETOK»

JIP 1-33, M1-50,
I11-10

Tema 5.3. Meiio3

Conepxanue y4eOHOro Marepuasia

Meiio3. Craguu meiiosa. [Iporieccel, npoucxoasiye Ha cTaausax merosa. [loBenenue
xpomocoM B Meio3ze. Kpoccunrosep. bruonoruueckuii cMbICi M 3HaY€HUE ME03a.
JlemoHcTpauu:

Tabnuik! U cxembl: «JleleHue KIeTKn», «Mero3y.

Tema 5.4.
OO6pazoBaHue u

pa3BUTHE MOJIOBBIX
KJIETOK.
OnogoTBOpEHNE

Conepxxanue yueOHOro Marepuasia

I'ameTorene3 — mpoiiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y )KUBOTHBIX. [10J10BBIE
KeJe3bl: CEMEHHUKH U AHIHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK— raMeT
(cmepMaro3ou, SHIEKIeTKa) — crepMaroreHes u oorene3. OCoOOCHHOCTH CTPOCHUS
SIMIIEKJIETOK U criepMaTo3ouoB. OmnogorBopenue. [laprenorenes.

JlemoHcTpanmu:

JIP 1-33, M1-50,
I11-10




Tabmuuer u cxemsl: «IIpsiMoe u HenpsiMoe pa3BUTHEY, «] amMeToreHes y
MJICKOIIMTAIOIINX U YEJIOBEKaY.

I[IpakTHYeckne 3aHATHE: 1

W3yuenue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax

Conepxxanue yueOHOro Marepuaja

NunuBuayanpHOE pa3BuTHE (OHTOTEHE3). DMOPHOHATBLHOE Pa3BUTHE (IMOPUOTEHES).

Oranbl SMOPUOHAIBHOTO PAa3BUTHSI Y IO3BOHOYHBIX KUBOTHBIX: IpoOJIeHNE,

racTpyssius, opranorenes. [loctaMmOpruoHanbHOe pa3BuTHe. THITBI
Tema 5.5, MOCTAMOPHOHAIBHOTO PAa3BUTHSL: TIPSAMOE, HEMpsiMoe (JINYMHOYHOE). BiiusHue cpeipl
VnmBuyanbHoe Ha Pa3BHTUE OPTaHU3MOB; (PAKTOPBI, CIOCOOHKIE BBI3BIBATE BPOKIEHHBIE YPOJICTBA. 1
Pa3BUTHEC OPraHU3MOB | Poct 1 pa3BuTHe pacTeHuit. OHTOTEHE3 IIBETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH,

CTaJMH Pa3BUTHSL.

JleMoHCTpanuu:

Tabmuip! u cxembl: «OCHOBHBIE CTaJMK OHTOTEeHEe3ay, «IIpsiMoe u HempsMoe

pa3BUTHEY, «J[BOIHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX PACTCHUN»

6 PA3JIEJI. HacjieCTBEHHOCTh M H3MEHYMBOCTH OPraHM3MOB

Conep:xaHue y4yeOHOro MmaTepuasa
Tema 6.1. 'enetuka — | [IpeameT u 3amaun TeHETUKH. PoJIb IUTOIOrUU ¥ SMOPHOJIOTHH B CTAHOBJICHUH
HAyKa 0 reHeTuku. Bxian poccuiickux u 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. MeTo bl

TEeHETUKH (TUOPUA0TOTHUECKUM, TUTOMeHETHUECKUN, MOJIEKYIIPHO-TEHETHUECKU ). 0,5
HACJICACTBCHHOCTH H OcHoBHbBIE TeHETHYECKHE MOHATHUS. [ eHeTHUeckas CUMBOJIMKA, UCIIONIb3yeMasi B
H3MCHYUBOCTH CXeMax CKpELUBAaHUM.

Jemonctpamuu: [oprperst: I'. Mennens, T. Mopran, H. U. Basunos, C. C. JIP 1-33, M1-50,

Yersepukos, H. B. Tumodees-PecoBckuii. I11-10
Tema 6.2. Conepxanue y4eOHOro Marepuasia
3aKOHOMEPHOCTH 3aKOHOMEPHOCTH HACJEAOBAHUS PU3HAKOB, YCTaHOBJIEHHBIE ['. MeHenem.
HacJe10BaHUs MonorubpuaHoe cKpemuBanme. 3akoH eIMHO00pa3usi THOPUIOB MEPBOTO MOKOICHHUS. 05
TIPH3HAKOB. [IpaBusio fOMUHHUPOBaHUA. 3aKOH pacLIEIJIEHUsI NPU3HAKOB. [ ' MNIOTE3a YMCTOTHI raMeT. :
MoHoru6puHoe [TonHOE M HEMOIHOE TOMUHUPOBAHHUE.

CKpCUIMBAaHUC

Hemoncrpamuu: Ioprperst: I'. Mennens.




Ta6nnum N CXCMBI: ((MOHOFI/I6pI/IIIHOC CKpCHIMBAHUEC U €I0 HUTOTCHCTUUCCKAA
OCHOBa», «3aKoH PpaCICIuICHUA U €0 HUTOICHETHUYCCKAass OCHOBA», «3aK0H YHCTOTHI
ramMeT

Conepxxanue yueOHOro Marepuasa

Tema 6.3. JlurnbpuHoe cKpemmnBaHue. 3aKOH HE3aBUCHUMOTO HACIIEOBAHUS MPU3HAKOB.
Jlurubpunmoe [{utoreHeTH4YeCKME OCHOBBI TUTHOPUHOTO CKPEIIMBAHUA. AHATU3UPYIOIIEE
CKpelIuBaHue. 3aKOH
ckpenuBanue. Vcrnonp30BaHNe aHATM3UPYIONIETO CKPEITUBAHMS IS OTIPEICTICHUS 0,5
HE3aBHCHMOTO T€HOTHIIA 0COOH.
HacJlIe0BaHusA Hemonctpamuu: [loptpetsr: I'. Menaensb.
MIPHU3HAKOB Tabmuib! u cxemsl: «JlurudpuaHoe ckpenmBanuey, «Lluromorndeckre 0CHOBBI JIP 1-33, M1-50,
JUTHOPUIHOTO CKPEITUBAHMS) I11-10
Conep:xxanue yuyeOHOro marepuasa
CuerieHHOe HacliejoBaHue npusHakoB. Pabota T. Moprasna 1o cuernjieHHOMY
HacJeA0BaHUIo reHoB. HapyllleHre clierieHns TeHOB B pe3yNbTaTe KPOCCUHIOBEpPA.
Tema 6.4. CuerieHHoe | XpoMOCOMHasi TEOPUA HACIIEICTBEHHOCTH. | eHeTHUECKUE KapThl. 0.5
HacJe0BaHUE Hemonctpanuu: Ioprpersl: T. Moprasn.
IIPH3HAKOB Tabmuipl u cxembl: «Meito3y», «['eHeTHYeCKrue KapThl pACTEHUM, )KUBOTHBIX U YEJIOBE
Ka», «B3anmoencTBue aJIeIbHbIX TEHOBY.
IIpakTHYeckoe 3aHATHE: 1 JIP 1-33, M1-50,
N3ydenue pe3yabTaTOB MOHOTHUOPUIHOTO U AUTUOPUIHOTO CKPEIIUBAHUS Y I11-10
Jp030(huiIbl HA TOTOBBIX MUKpOTIpEnaparax
Conepxanue y4eOHOro Marepuasia
Tema 6.5. ['eneTuka I'eneruka noja. XpoMoCOMHOE ONpeIeSICHHE 10J1a. AYTOCOMBI U TTOJIOBBIE
nosia. HaciienoBanue XxpoMocoMmbl. ['oMorameTHeie U rereporaMmeTHble opranu3Mel. HaciienoBanue JIP 1-33, M1-50,
IIPH3HAKOB, MIPU3HAKOB, CLEIUIEHHBIX C MOJIOM. 0,5 I11-10
CIIETITEHHbIX C TIOJIOM Hemoncrpanuu: Ioprperst: I'. Mennens, T. Mopran, H. M. BaBunos.
Tabnuis! u cxembl: «['eHeTHKa MoJiay, «3aKOHOMEPHOCTH HAcJeI0BaHus,
CHEIUIEHHOTO C NoJIoM», «KaprnoTHIbl YeIOBEKa U AKUBOTHBIX)
Coaepikanue yueOHOro MaTepuajia TP 1-33. M1-50
Tema 6.6. N3menunBoCcTh. BUIbl ©13MEHYMBOCTHU: HEHACIIEACTBEHHAs U HAcleACTBeHHas. PoJib 0,5 o
N3MeHYnBOCTb. Cpelbl B HEHACIEICTBEHHOW N3MEHUYNBOCTH. XapaKTePUCTHKA MOTU(DUKAIIMOHHON I11-10

N3MCHYNBOCTH. BapI/IaI_II/IOHHHﬁ psAa 1 BapuallMOHHAA KpHUBasl. HopMa pCaKknnunu




Henacnencrsennas
HN3MCHYUBOCTH

npusHaka. KoanyecTBeHHbIE M KAUECTBEHHbBIE MPU3HAKU U UX HOpMa PEaKLMH.
CpoiicTBa MOIM(DUKAIIMOHHOW U3MEHYUBOCTH.

Jlemonctparmu: TaOauibl 1 cXembl: «Buabl H3MEHYMBOCTHY, «MoaudHuKarimoHHas
H3MCHYHBOCTbY

IIpakTHYecKoe 3aHATHE:
N3yaerne MoaudpukarmoHHON N3MEHYNBOCTH, IIOCTPOCHHUE BAPHAIIMOHHOTO psiaa U

BapHallMOHHON KPHBOM

JIP 1-33, M1-50,
I11-10

Tema 6.7.

HacnencrBennas
M3MEHYUBOCTH

Conepxxanue yueOHOro Marepuaja

HacnencrBennas, uinm reHOTUIIMYECKAsl, H3MEHYNBOCTh. KoMOnHaTHBHAS
M3MEHUYMBOCTh. Meli03 1 1oJI0BOi npoliecc — 0CHOBa KOMOMHATUBHOM
M3MEHYMBOCTH. MyTanmoHHast u3MeH4UnBOCTh. Kitaccudukanus Mmyraiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U MPUIUHBI MyTaluii. MyTareHHbIe (PaKTOPHI.
3aK0H TOMOJIOTHYECKUX PSA0B B HaclieACTBeHHOM n3MenunBocTy H. 1. Basunosa.
BresaepHas HaCIE€ACTBEHHOCTh U N3MEHYUBOCTb.

Hemoncrpanuu: Ioprpetsr: I'. ne @pu3, H. U. BaBunos.

Tabmuie! u cxembl: «MyTanmoHHasi U3MEHUYHUBOCTHY

0,5

JIP 1-33, M1-50,
I11-10

IIpakTHYeckoe 3aHATHE:
Ananu3 myranuil y 1po30¢uibl Ha TOTOBBIX MUKpOIIpenapara

JIP 1-33, M1-50,
I11-10

Tema 6.8. ['eneTuxa
YeJI0BEKA

Coaep:kaHue yueOHOI0 MaTepualja

I'enetuka yenoBeka. Kapuo - tum yenoeka. OCHOBHBIE METOIbI TCHETHKHU YEJIOBEKA:
TreHeaJTOTHYECKUM, OJIM3HEIOBBIH, [IMTONEHETHYCCKUH, OMOXUMUYECKUM,
MOJIEKYJIsipHO-TeHeThYecKuil. COBpEMEHHOE ONpEIEICHUE T€HOTUIIA: TTIOJTHOT€HOMHOE
CEKBEHUPOBAHHUE, TCHOTUITUPOBAaHKE, B TOM uKciie ¢ momoinbko [TP ananu3za.
HacnencrBennbie 3a001eBaHus YEIOBEKa: TeHHBIC 00JIE3HH, 00JIE3HU C

HaclleICTBEHHO! NPeApacioiokeHHOCThIO, XpOMOCOMHbIe 6ose3HH. ComaTuyeckue u
reHepatuBHble MyTanuu. CTBOJIOBBIE KiIeTKH. [IpHHIIMIIBI 310pOBOrO 00pa3a *KHU3HH,
JMAarHOCTHKH, MPO(QMIAKTUKY U JICUEHUs TeHeTHYecKuX O6ose3Hel. Memnuko-
TEHETHUUYECKOE KOHCYJIbTUPOBAHNE. 3HAUEHUE METUIIMHCKON T€HETUKY B
MPEJOTBPAILEHUH U JICYEHUN FeHETHYECKUX 3a00JIeBaHUM yeloBeKa.

Hemonctparmu: Tabnuie! u cxemsl: «HacnenoBanue pesyc-gaktopay, «l'eHeTrnka
TPYyII KPOBUY.

0,5

IIpakTH4eckoe 3aHATHE:
CocTaBJIeHHE U aHAJIU3 POJIOCIOBHBIX YeJIOBEKa

JIP 1-33, M1-50,
I11-10




7 PA3JIEJL. Cenexkuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH

Tema 7.1. Cenexuus

KaK HayKa M TpoIece

Conep:xaHue ydyeOHOro MaTepuaja
Cenexius Kak HayKa U Ipo1iecc. 3apoKIeHUE CEJICKIIUU U TOMeCTHKaIus. Ydyerne H.

. BaBusoBa o 1ieHTpax MpouCXOXKACHUS U MHOTOOOpa3usi KyJbTYPHBIX PACTEHUMN.

[leHTpbl TPOUCXO0KIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoja, IITaMM.
Hemoncrpammu: Iloprpers: H. M. BaBunos.

Tabmuie! u cxembl: kapTa «LleHTpbl MHOTOOOpPA3Us ¥ MPOUCXOKIACHUS KYIbTYPHBIX
pacteHui», «I[1opoibl JTOMaIHUX JKUBOTHBIX», «COpTa KYIbTYPHBIX PACTEHUI.

JIP 1-33, M1-50,
I11-10

Tema 7.2. MeTonas 1

JOCTHKEHUS CeNIeKLIUU
pacTeHUH U KUBOTHBIX

Coaep:kaHue yueOHOTr0o MaTepuajia

CoBpeMeHHbBIC METO/IbI CENeKIIMU. MacCOBBIN M HHAWBUAYATHHBIH OTOOPHI B CEEKITUN
pacTeHui U KUBOTHBIX. OlLleHKa 3KCTepbepa. bIIM3KOPOICTBEHHOE CKPEIMBAHUE —
nHOpuauHT. Yncras nuans. CKpemuBaHnue YUCTHIX JUHUM. ['eTeposuc, umm rubpuaHas

cuna. HepoacTBeHnHoe ckpemuBanue — ayrOpuauar. OTmaanéHHas THOpHAN3aus U eé
yenexu. IcKkyCCTBEHHBIM MyTareHes M I0JIydeHUE IMOJHMILIONA0B. JloCTmKeHuS

CEJICKIIUY PACTCHUH, )KUBOTHBIX 1 MHKPOOPTaHU3MOB.

Hemonctparuu: [loptpetsr: . B. Muuypun, I'. 1. Kapneuenko, M. ®@. lBaHoB.
Tabmuup! u cxembl: «OTaanénnas rudpuan3anus», «Padboter akagemuka M. O.
Wsanoay, «[loaumnonamsy

JIP 1-33, M1-50,
I11-10

Tema 7.3.

buoTtexnonorus kak
OoTpaciib IIPOMU3BOACTBA

Coaep:kaHue yueOHOI0 MaTepualja
buoTtexHoorus Kak oTpacib MPOU3BOJACTBA. | eHHAs MHKEHEPHs. DTanbl CO3IaHUS
pekomOunanTHoi JIHK u TpancreHHBIX opranu3MoB. KiierouHas HH)XCHepHs.

Knerounsle KynbTypbl. MUKpPOKIIOHAJIbHOE pa3MHOKeHHEe pacTeHuid. Kinonuposanue
BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U
sTryeckue mpoodsemsl. 'MO — renernuecku MOAU(GUIMPOBAHHbBIE OPraHU3MBI.
JemoHcTpanuu:

Tabnuue! u cxembl: «OO0BEKTH OMOTEXHOJIOTUNY, «KiIeTouHbIe KyIbTYphl U
KJIOHUpoBaHue», «KOHCTpyHMpoBaHUE U IEPEHOC F'E€HOB, XPOMOCOM»

JIP 1-33, M1-50,
I11-10

1 PA3JIEJL. DBosrounoHHAasi 6MO0JIOT U

Conepxanue yueOHOro Marepuasia




Tema 1.1 DBomronys 1
METO/IbI €€ U3YyUEHHUS.
Ucropus pazsutus
Mpe/ICTaBlIeHN 00
IBOJIIOLIUHI

[Ipennoceliky BOZHUKHOBEHUS 3BOJIOLUOHHON TEOPUH. DBOJIIOLMOHHAS TEOPUS U €€

MecTo B Onosioruu. BivsiHue 3BOTIOIIMOHHOM TEOPHH Ha Pa3BUTHE OMOJIOTUU U JPYTUX
HayK. CBHIETEIbCTBA BOIOLHN. [TaieoHTONOrNYECKHE: TOCTEN0BATEbHOCTh

TMOSIBJICHUSI BUJIOB B MAJIGOHTOJIOTUUECKOM JIETOMHICH, TIEPEX0IHbIE (DOPMBI.
buoreorpaduueckue: cxoacTro u paznuune GayH u Gaop MaTepuKOB U OCTPOBOB.
DOMOPHOIOTHYECKUE: CXOJICTBA U Pa3IUYMs SMOPHOHOB Pa3HBIX BUJIOB TO3BOHOYHBIX.
CpaBHHUTENIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIOTHYHbBIE, PYIUMEHTapHbIC
OpraHsbl, aTaBU3Mbl MOJIEKYIISIPHO-OMOXUMHYECKHE: CXOJICTBO MEXaHU3MOB
HAaCJIEACTBEHHOCTH U OCHOBHBIX METa00TMYECKUX ITYTEH y BCEX KUBBIX OPTaHU3MOB.
Hemonctpanunu: Ioprpetsl: K. Jluanei, K. b. Jlamapk, Y. Jlapsun, B.

O. Koanesckuii, K. M. bap, 2. I'ekkens, @. Mromiep.

Tabmuie! u cxembl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3eMiiey», peiabedHbIe TaOIUIIbI
«3apoIbITITN TTO3BOHOYHBIX JKUBOTHBIX)», K APXEOTTEPUKCH

OpomonronHas Teopust Y. lapuna. [Ipeanocsuiku BOSHUKHOBEHUS JapBUHU3MA.
JIBuKyIIre cuibl SBOJIIOLIMU BUOB 110 J{apBuHY (M30BITOUHOE Pa3MHOKEHHE MTPU
OTPaHUUYEHHOCTH PECYPCOB, HEOMpeIeNEHHAs N3MEHYMBOCTb, O0ph0Oa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOP). CuHTeTHYeCcKass Teopus oo (CTI) u eé
OCHOBHBIE ITOJIOKECHHUS.

Hemonctpamuu: [loprpetsr: K. JIunnei, XK. b. Jlamapk, Y. [lapBuH.

Tabmuis! u cxemsl: «[lonynsauuny», «Kapra-cxema mapipyra myTemnecTBUs

Y. JlapBunay, «Dopmbl 00pbOBI 3a CyliecTBOBaHMEY, «EcTecTBEHHBIN 0TOOPY,
«MHoroobpazue COpToB pacTeHHit», « MHOrooOpasue nopo KUBOTHBIX)»

JIP 1-33, M1-50,
I11-10

Tema 1.2. Bun:
KPUTEPUU U CTPYKTYpa.
Ilomynsamus kak

AJIeMEHTapHas CMHUIIA
BUA

Conep:xanue y4yeOHOro MmaTepuasa

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 9BOJIOLUH.
JemoncTparmu: Tabaunbl u cxembl: «llonynsmuny, «MyTanmoHHass K3MEHYUBOCTDY.

0,5

JIP 1-33, M1-50,
I11-10

IIpakTH4eckoe 3aHATHE:
CpaBHeHHUE BUAOB MO0 MOP(OIOTHIECKOMY KPUTEPHIO

Tema 1.3. J[prxymue
CHJIBI (9JIeMEHTapHbIe
(hakTOPBI) IBONIOIHH

Conep:xanue yuyeOHOro MmaTepuaJja

JBuxymue cuibl ((hakTopbl) SBOIOIMH BUOB B MPUpoie. MyTallmOHHBIH Mpoiiecc U
KOMOWHATHBHAS U3MEHYUBOCTh. [loMyIsSIIMOHHbBIE BOJTHBI U Apeiid reHoB. M3onsius u
MUTPALIHSL

Jemonctparmu: Tabmuiiel U cxeMbl: «JIBHKYIIHE CHUITBI SBOJIIOIIMI

0,5

JIP 1-33, M1-50,
I11-10




Conepxxanue yueOHOro Marepuaja
EctecTBenHbIil 0TOOp — HanpaBIstomui paxTop dBoonnu. Gopmbl €CTECTBEHHOTO

otbopa.
Tema 1.4. Jemonctparmu: Tabmuipl u cxemsl: «EctecTBennbIii 0T160p», «Bopnba 3a
EctecTBeHHBIN OTOOp U | CyIIIECTBOBAHUEH
ero hopMsl. [Ipucnoco6aeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3BOItOIHH. [Ipumepsl 9
Pe3ynbratel 3BoIONMU: | TPUCTIOCOOIEHHUH Y Oprann3MoB. ApoMopdo3bl U uaMOaganTauuu. Bua u
MIPUCTIOCOOIEHHOCTh BHUsI000pa3oBanue. Kpurepuu Buaa. OcHoBHBIE (OPMBI BH1000pa30BaHMUS:
OpraHU3MOB U reorpaduueckoe, 3K0JI0rHYECKOe. JIP 1-33. M1-50
BUI006PA30BaHIe Hemonctparmu: Tabnuiel u cxeMbl: «IIprcnocobieHHOCTE OPraHu3MOBY, ’ :
«['eorpaduueckoe Bug000pazoBaHue», « IKOJIOTUIECKOE BHI000PA30BAHUE» I11-10
IIpakTHYecKkoe 3aHsATHE: 2
Onucanue Npucnoco6JeHHOCTH OpraHu3Ma M €€ OTHOCUTENILHOTO XapaKkTepa
Coaep:kaHue yueOHOI0 MaTepuaJja
Maxkpoasostorusi. @opMbl 3BOTIONUE: (UIeTHYECKasl, TUBEPTeHTHAs, KOHBEPIeHTHAs,
Tema LS. napautensHas. HeoOparumocts sBomtonuu. [Iponcxosxaenue ot
Hanpasnerrs 1 myTH HecHelaln3upoBaHHbIX MpeaKkoB. [Iporpeccupyromas crnenuanu3anys. AZanTuBHAS 0.5
MaKpO3BOJIIOIUU pajuanys.
Hemonctpamuu: [loptpetsr: A. H. CeBeplios.
Tabmuis! u cxembl: «ApoMopdo3sbly, «ManoananTamumy, «O01as qereHepanus).
2 PA3JIEJI. Bo3HUKHOBeHHE M Pa3BUTHE KU3HU HA 3eMJIe
Conep:xanue y4ye0OHOro MmaTepuaja
JloHayuHbIe PEACTABICHUS O 3apOKICHUH KU3HU. HaydHbIe TUIIOTE3bI
Tema 2.1. Uctopus BO3HHMKHOBEHHUS KU3HU Ha 3emiie: a0uoreHe3 U MmaHcrepMus. XUMHUYECKask IBOJIOLUS.
SKHM3HM Ha 3eMiie AOGHOTeHHBIN CHHTE3 OPTaHUYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
METO/IB €8 H3ydeHHS. OKCIIEpUMEHTAIBHOE MOATBEPKACHUE XUMHUECKOH 3Botonuu. HauanbHble 3Tamsl JIP 1-33, M1-50,
THIOTE3E ouonorudeckoit aBomtonuu. ['unoresa PHK mupa. ®opmupoanre MeMOpaHHBIX 1 1-10

MPOUCXOXKACHUS KU3HU
Ha 3eMiie

CTPYKTYP U BOSBHUKHOBCHHC ITPOTOKIICTKH. HepBHe KJICTKH 1 UX 3BOJIOLHAA.
q)OpMI/IpOBaHI/IC OCHOBHBIX I'DYIIII )KUBBIX OPraHU3MOB.

Hemonctparmu: [Hoprpetsi: @. Penu, JI. [lacrep, C. Munnep, A. Y. Onapun, I'.
Opu.

Tabnuik! U cxembl: «Bo3nukHOBeHHE COTHEUHOM CUCTEMbI», «Pa3BuTHE
OpraHMYeCcKOro Mupay, «PacturenpHas KieTtkay, « ) KuBOTHas KIETKay,




«I[IpokapuoTuueckas KIeTKa»

Tema 2.2. OCHOBHEBIE

Conep:xaHue ydyeOHOro MaTepuaja

Pa3BuTne xxu3Hu Ha 3emie 1o 3pam u nepuojam. Karapxei. Apxeiickas u
npoTepo3oickas 3psl. [laneo3oiickas 3pa u €€ nepuoibl: KeMOPHUICKUNA, OPIOBUKCKUH,
CUJTYPUICKH, J€BOHCKUI, KAMEHHOYT OJIbHBIN, MIEPMCKUA. Me3030iicKkas 3pa u eé

IIEpUOABI: TPUACOBBIN, FOPCKHI, MeJIOBOM. KaliHO30MCKast 3pa U €€ nepHuoIsl:

JIP 1-33, M1-50
3TAIlbl 3BOJIIOIUA MMaJICcOT€HOBBIN, HEOTEHOBBIN, AaHTPOIIOT€HOBBIN. XapaKTEepUCTHKA KIUMaTa 1 1 Hlj- 10 '
OpraHHYECKOro MHpA re0JIOTHYECKUX MporieccoB. OCHOBHBIE ATAIBI BOJIONNH PACTUTEIHLHOTO M ) KUBOTHOTO

Mupa. ApoMopdo3bl y pacTeHUH U )KMBOTHBIX. [losiBeHne, pacBEeT 1 BBIMUPAHHE
Ha 3emiie, pa3BUTHE
TPYII KUBBIX OPTAHU3MOB.
YKU3HHM 110 dpaM | . )
Hemonctparmu: Tabmutbl 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MUPAY,
neproam re0XpOHOJIOTUYecKas TaOnIa; KOJIeKIus «DOpMbI COXPAHHOCTH HCKOIIAEMBIX
KUBOTHBIX U PACTCHUI».
IIpakTHYecKoe 3aHATHE: 9 JIP 1-33, M1-50,
N3ydeHne nckomnaeMpIX OCTaTKOB PACTEHUN U dKUBOTHBIX B KOJUIEKIIMSIX I11-10
Copaep:xkaHue yueOHOro MaTepuaja JIP 1-33, M1-50,
CucreMa OpraHuYeCcKOro MUpa Kak OTpakeHue 3BOTIOIHN. OCHOBHbIE I11-10
Tema 2.3. CUCTEMATHUUYECKHUE TPYIINbI OPraHU3MOB.
CoBpeMeHHas cHcTeMa é[eMOHCTpaHI/II/Ii Ta6n121},1 U CXEMBI: «COBpeMeHHI'c)lﬂ CHCTEMa OPraHHYEeCcKOro MUpay
BOJIIOIMS YeJIOBeKa. AHTPOIIOJIOTHUS KaK HayKa. Pa3BuTue mpencTaBieHuii o
OpPraHUYECcKOTO MHpA. 1 p YK ped
MIPOUCXOXKICHUH YesloBeKa. MeTo bl u3yueHus: antpomnoreHe3a. CxoAcTBa U pa3inuyust JIP 1-33, M1-50,
OBOJIIOIUS YeI0BEKa 0,5
(anrpororenes) YeloBeKa U )KUBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEJIOBEKA. I11-10
p Hemonctpanuu: Iloprpersr: Y. JapBuH.
Tabnuie! u cxembl: «CpaBHEHUE AHATOMUYECKHUX YePT CTPOCHUS YEIOBEKa U
4eJI0BEKOOOPa3HbIX 00€3bsH).
Conepxanue y4eOHOro Marepuasia
JBuxymue cuibl (hakTopbl) aHTpororeHesa. HacneacTBeHHast U3MEHYUBOCTD U
Tema 2.4. JIBwkymue | ocrecreennslit 0T60p. OGILIECTBEHHbINA 00pa3 KHU3HH, H3TOTOBICHHE 0Py /i Tpy/a, JIP 1-33, M1-50,
cubl ((hakTOpHI) MBIIIIJICHUE, PEYb. 0.5 I11-10

AHTPOIIOICHE3

I[CMOHCTpaL[I/II/IZ TaGJ’II/II_[BI U CXEMBI: ((CpaBHCHI/Ie AHATOMUYCCKHUX UCPT CTPOCHUA
YCJI0BCKa U LICJ'IOBCKOO6pa3HI:IX 06C3B}IH», «OCHOBHEIEC MECTa MaJCOHTOJOTHICCKUX
HaxXOJOK NPCIKOB COBPEMCHHOI'O YCJIOBCKA»




Conepxxanue yueOHOro Marepuaja
OcCHOBHBIE CTa/IMU ¥ BETBU 3BOJIIOLUH YEIOBEKA: aBCTPAIONUTEKH, UelIoBEK yMebIi,
Yenosek npsamoxoaaimmii, YesroBek HeanAepTanbCKuii, YeloBeKk pa3yMHbIN

Tema 2.5. OcHosHbie COBPEMEHHOTO TuITa. Haxo K HCKOMAaeMbIX OCTaHKOB, BPEMSI CYIIIECTBOBAHMSI, JIP 1-33, M1-50,
CTaJINH 3BOJTFOIIAH 00JTacTh pactpocTpaHeHus], 00BEM TOJIOBHOTO MO3Tra, 00pa3 KHU3HHU, OPYIUSL. 0,5 I11-10
YeJI0BEKa JlemoHCcTpanmu:
Tabmuiel u cxembl: « OCHOBHBIE MECTa MAJICOHTOJOTHIYECKUX HAX00K MTPEIKOB
COBPEMEHHOTO YeJ0BEKay, «JpeBHene goany», «/pesaune moamn», «IlepBeie
COBPEMEHHBIE JIFOIH
Coaep:kaHue yueOHOTr0 MaTepuajia
Tema 2.6. UYenoseueckue packl. OCHOBHBIE OOJIBIINE pachl: €BPONICOUAHAS (€Bpa3uiicKas), HErpo-
JIP 1-33, M1-50,
UYenoBeueckue pachkl 1 | aBCcTpasionHas (IKBaTOpHAIbHAS ), MOHTOJIOMIHAS (a3MaTCKO-aMepruKaHCKas ). YepThl 0,5
MIPUPOJIHBIC AANTAIIMK | IPUCIIOCOOIEHHOCTH TIPEICTABUTEINICH YEIIOBEUECKHUX PAC K YCIOBUSM CYIIICCTBOBAHUSA. I11-10
YeJI0BeKa EnuncTBO yenoBeueckux pac. Kputuka corpiaibHOTo TapBUHM3MA M pacu3Ma.
JlemoncTparuu: Tabaunbl 1 cxembl: «HemoBeYecKue pachbhy
3 PA3JEJIL. Opranu3Msbl 1 OKpY:Kamolias cpeaa
Coaep:kaHue yueOHOI0 MaTepualja
DKOJIOTHS KaK HayKa. 3a7a4qd U pa3/ieiIbl SKOJOTUHA. MeTOIbl IKOJIOT HYECKUX
Tema 3.1. Dxosorus HCCIIEIOBAaHUNA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.
KaK HayKa. Hemonctpamun: IToptpetsl: A. I'ym6onsat, K. @. Pynne, 3. I'ekkens.
Cpezst 0GHTaHNs K Tabmuibl u cxembl: Kapta «IIpupogHbIe 30HBI 3eMIT
Cpenbl 0O0uTaHUs OPraHU3MOB: BOJIHASI, HA3EMHO-BO3IyIITHAS, TOYBEHHAS, 0,5
JKoJIoTHHECKHC BHYTpHOpraHU3MeHHas1. JKoJjornueckue Gaktopbl. Kinaccupukamus 3K0I0ri4ecKux
(hakTopsI .
(hakTOpOB: aOMOTHYECKUE, OMOTHYCCKUE U aHTPOIIOTeHHbIE. [IefiCTBHE IKOJIOTHYECKUX JIP 1-33, M1-50,
(hakTOPOB Ha OPTaHU3MBI. I11-10
Jlemonctparmu: Tabauiisl v cxeMbl: «Cpebl 0OUTaHUSI OPTaHU3MOBY
Conep:xanue yuye0OHOro MmaTepuaja
Abunotuueckue GakTOphl: CBET, TEMIEpPaTypa, BIaXHOCTh. DOTONEPHOIU3M.
Tema 3.2. [IpucnocobneHnst OpraHu3MoB K JIEHCTBUIO0 aOMOTHYECKUX (pakTOpoB. bruonornyeckue 0,5
AbuoTtnueckue PUTMBIL.
(hakTopbI Jemonctparmu: Tabmuiiel v cxeMbl: «DOTONEPHOAUZIMY.
IpakTHYecKoe 3aHsATHE: 4

1. Mopdonoruyeckne 0COOEHHOCTH PACTCHHUH M3 Pa3HBIX MECT OOUTAHMS




2. BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KoJleyca

Tema 3.3. buornueckue

(hakTopsI

Conep:xaHue ydyeOHOro MaTepuaja

Bbuotnueckue dakropsl. Buapl OMOTHYECKUX B3aMMOACHCTBHI: KOHKYPEHIIUS,
XUIIHUYECTBO, cUMOM03 U ero popmel. [Tapazutusm, koomnepaius, MyTyaau3m,
KOMMeHcan3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIIN3M, HEUTPATTU3M.
3HavyeHne OMOTUYECKUX B3aMMOICUCTBHUH JIJIsl CYIIECTBOBAHUSI OPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

Jemonctparmu: Tabmuiiel u cxembl: «lluiieBsie nemnm»

0,5

Tema 3.4.
OKOJIOTHYECKIE
XapaKTEPUCTUKH BHJIA U
TTOMYJISIIHH

Coaep:xaHue y4yeOHOIro MaTepuaja

BKOJ'IOFI/I'-IGCKI/IG XapaKTepI/ICTI/IKI/I HOHy.TISIHI/II/I. OCHOBHBIG II0OKa3aTeJIn HOHy.]'ISIIII/II/Ii
YHUCJIICHHOCTD, IINIOTHOCTH, pO)K}IaeMOCTI), CMepTHOCTB, HpI/IpOCT, MI/IFpaI_[I/ISI. JII/IHaMI/IKa
YHUCJICHHOCTH HOIIYJIAIHUHA U €€ PCTyJIAI .

Jemonctparmu: Tabmuiel u cxemsl: «llomynsanumny, «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH MOMYJISINHA HHOY30pUH-TYDETHKI

0,5

IIpakTU4Yeckoe 3aHsATHE:
Iloacu€T MIOTHOCTH MONYIISIIMIA pa3HBIX BUJIOB PACTCHUH.

JIP 1-33, M1-50,
I11-10

4 PA3JIEJL. Coo61ecTBa 4 3K0JOTHYeCKHEe CHCTEMbI

Tema 4.1. CooOuiecTBa

OpraHu3MoB

Coaep:kaHue yueOHOI0 MaTepualja

Coo01ecTBo opranu3mMoB — OuoreHO3. CTPYKTYphI OMOIIEH03a: BHIOBAs,
MIPOCTPAaHCTBEHHAs, Tpoduueckas (rnuiieBast). Buapl-mromuHanThl. CBs3M B OMOIIEHO3E.
JemoHcTpanuu:

Tabmuip! u cxembl: «llumieBbie nenmy, «bUOIEHO3: COCTAB U CTPYKTYpPa»

0,5

Tema 4.2. DKOCUCTEMBI

1 3aKOHOMCPHOCTH UX
CYIICCTBOBAaHUA

Conep:xanue y4yeOHOro MmaTepuasa
DKOJIOTHYECKHE CUCTEMBI (3KocucTeMbl). [IoHsTHE 00 2KOCHCTEME U OMOTEOIICHO3E.

q)y}IKI_[I/IOHaJ'IBHBIe KOMIIOHCHTBI 3KOCUCTEMEBIL: ITPOAYHCHTBI, KOHCYMCHTBI, pCAYLCHTBI.

KpyroBopoT BeliecTB U MOTOK SHEPTUHU B 3KocucTeMe. Tpodudeckue (MUIIeBbIe)
ypoBHU 3KocHucTeMbl. [Inmmessle nenu u cetu. OCHOBHBIE OKA3aTENN SKOCUCTEMBI:
6romacca, MpoyKIHUs. DKOJIOTHYECKHE TUPAMUJIBL: MTPOAYKIIMH, YUCICHHOCTH,
6uomacchl. CBOMCTBA SKOCUCTEM: YCTOMUUBOCTh, CAMOPETYJISLMS, pa3BUTHE.
Cyxkueccus.

HNemoncrpammu: [loprpersr: A. [Ix. Tencnu, B. H. Cykaués.

Tabnuue! u cxemsl: «IIpupoHbie coobmecTBay, «lenu nutanusy, «KoJornyeckas

0,5

JIP 1-33, M1-50,
I11-10




MAPAMHUJIA»

Tema 4.3. [Ipupoansie

Conep:xaHue ydyeOHOro MaTepuaja

DKOCHUCTEMBI PEK U 03€p. DKOCUCTEMA XBOWHOTO WM MIMPOKOJIUCTBEHHOTO Jieca.
JlemoHCcTpanmu:

TabmuIe! U cXeMbl: «DKOCHCTEMA IMUPOKOTUCTBEHHOTO Jiecay, « IKOCHCTEMA

9KOCHUCTEMBI. XBOMHOTO J1ecay, «brnoreHo3 Bogoémay.

JIP 1-33, M1-50,
AHTpONIOTr€HHbIE AHTpPOIIOTE€HHBIE SKOCUCTEMBI. ArpO3KOCUCTEMBI. Y pOosKkocHucTeMbl. bronoruueckoe u 0,5 I1-10
9KOCUCTEMBI X03SMCTBEHHOE 3HAYCHHE arpO3KOCHCTEM U ypOo3KkocucTeM. bropa3sHooOpasne kak

¢akrop ycroiunBocTr sKocucTeM. CoXpaHEHHE OMOJIOTHIECKOTO Pa3Hoo0pasns Ha

3emute.

Jlemonctparmn: Tabauibl 1 CXeMbl: «ATPOIICHO3Y.

Coaep:kaHue yueOHOTr0 MaTepuajia

VYuenue B. U. Bepnaackoro o 6nochepe. ['panuiipl, coctaB u CTpyKTypa Onochepsl.
Tema 4.4. buocdepa — | XKusoe BemectBo u ero GyHKIuH. OCOOCHHOCTH OHOCHEpPhI Kak TI00aTbHON
rio0anpHas 9KOCUCTEeMBI. J[nHaMu4eckoe paBHOBecHE U 0OpaTHas CBs3b B Onocdepe.
AKOCUCTEMA 3E€MJIH. Jemonctpammu: [Toprpetst: B. Y. Bepuanckuii.

JIP 1-33, M1-50,
3aKOHOMEPHOCTH Tabmuis! u cxembl: «O01Ias CTpyKTypa duochepsl», «PacnpocTpaHeHHE )KU3HH B 0,5 I11-10
CyILLIECTBOBAHUS ounocdepe», «O30HOBHIN 3KkpaH Ouochepsn
ouochepsl KpyroBopoThl BELIECTB U OMOTCOXUMHUYCCKUE IIUKIIBI AJIEMEHTOB (YIJIepo/a, a30Ta).

3oHanpHOCTH Onochepbl. OcHOBHBIC OMOMBI cymid. [{eMoHcTpanuu: Tabauiks! u

cxeMbl: «KpyroBopoT yrieposa B 6uocdepey, «KpyroBopor a3ora B Ipupoae»

Conep:xanue y4ye0OHOro MmaTepuaja

UYenoseuecTBo B buochepe 3emiid. AHTPOTIOTeHHbIE U3MEHEHUS B buocdepe.

['mo6anpHbIe HKOTOTHYECKUE TPOOTIEMBI.
Tema 4.5. Hemonctparmu: Tabnuiel u cxeMbl: «lIpruMepHbIe aHTPOTIOTEHHBIE BO3IEHCTBHUS Ha
YenoBeuecTBo B npupoay», «BaskHelIIne HICTOUHUKY 3arps3HEHUS BO3yXa U TPYHTOBBIX BOI,
o6uochepe 3emn. «[TouyBa — BakHelIas cocTapJistomnas ouocdeprn», «OaKTOphI Ierpagally MOYBY,

. JIP 1-33, M1-50,

CocymiecTBoBaHue «ITapHukoBsIif 3¢ dexT», «DaKTOPHI paAUOAKTUBHOTO 3arpsi3HEHUs OMOC(ephI»; 0,5 I1-10
MIPUPOJIBI U Kpacnas xkaura P®, nzo0pakxeHust 0XpaHseMbIX BUIOB PACTEHUH U JKUBOTHBIX
YelloBeYeCTBA CocymiecTBoBaHue MPUPOABI U yenoBedecTBa. CoxpaHeHue 6uopasHooOpa3us Kak

OCHOBa ycToiunBocTu 6uocdepsl. OcHOBa palMOHATIBHOTO YIPABICHUS IPUPOJHBIMU
pecypca MU U UX Ucnosib3oBaHue. JloCTHKeHNs OMOIOTUU U 0XpaHa IPUPOIbI.
Jlemonctparmu: Tabnuibl u cxemsl: «buocdepa 1 4eoBex»




[IpomexyTouHas arTecTalnusi — 3a4eT ¢ OLIEHKOU

Bcero:
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3.Ycaous peannzanuu 00meodpa3oBaTebHOH T CHUILINHBI

3.1.  Jlna peanu3anuy nNporpaMMbl Y4eOHOM JMCUMIUIMHBI JOJDKHBI OBITH
IIPEYyCMOTPEHBI CIIEAYIOLUE CIEINAIbHBIE TIOMEIIEHUS

YyeOHas ayauTopus JUIsl OPOBEACHHMS 3aHATHUI BCEX BUJOB, MPEIYyCMOTPEHHBIX
00pa3oBaTebHON MPOTPAMMOIA, B TOM YHKCIIE TPYNIOBBIX M HHAMBHIYyAIbHBIX KOHCYIbTALINH,
TEKYyIIET0 KOHTPOJS M TPOMEXKYTOYHOW aTTeCTallH, OCHAIEHHAs 00O0pYJIOBaHHEM,
TCXHUYCCKUMU CPCACTBAMU O6y'-IeHI/I$I H MarcpuajlaMH, YIUTbIBAOIIUMUA TpC6OBaHI/I$I
MEXIYHApOIHBIX CTAHIAPTOB

Crienmanu3upoBaHHas MeOeb:

KOMILJIEKT y4eOHO# MeOenu (CToI, CTYJ) MO KOJIMYECTBY 00YJarOIMXCsl; KOMIUIEKT MeOenu AJis
Mpero1aBaTelis; MapKepHas J0CKa.

TexHuueckue cpeacTBa 0OydIeHUs:

KOMIIBIOTEP B cOOpE LIS IPEroIaBaTes, MPOeKTOp, SKPaH.

HepequL JIMOEH3UOHHOI'O IPOTpaMMHOTO O6€CH€‘I€HI/I$I, B TOM 4YHCJIC OTCYCCTBCHHOI'O
MTPOU3BO/ICTBA!

Windows 10, Koncynsrantllnroc, Cucrema 'APAHT, Kaspersky Endpoint Security.
KommbrorepHasi TeXHHKA ¢ MOAKIIOYEHUEM K ceTH «THTEpHET» M JOCTYIOM B AJIEKTPOHHYIO
MH(POPMAITMOHHO-00pa30BaTEILHYIO cpeny dumrana.

VYueOHas ayquTOpus AJis IPOBEJCHUS 3aHATHI BCEX BUAOB, TPEITyCMOTPEHHBIX
00pa3zoBaTeIbHON MTPOrPaMMO, B TOM YHCJI€ TPYITIOBBIX U WHIUBHIYAJIbHBIX KOHCYIbTAIIAMN,
TEKYIIEr0 KOHTPOJISI K MPOMEKYTOYHOM aTTeCTallii, OCHAIICHHAs] 000py/I0BaHUEM,
TEXHUYECKUMU CPEACTBAMU OOYUYCHHS U MaTepHalaMH, YIUTHIBAIOIIIMMHU TPEOOBaHUS
MEXIYHAPOJHBIX CTAHAAPTOB, B T.4. 114 Jull ¢ OB3 u nHBaiaamMu, oCHaIEHHAs
000pyIOBaHUEM U TEXHUYECKUMHU CPEACTBAMU OOYICHHUS .

[lepeyeHp JMIEH3UOHHOTO TMPOTPAMMHOTO OOECICUeHHs, B TOM YHCJIE€ OTCUYECTBEHHOTO
MIPOU3BOJICTBA!

Windows 10, Koncynerantlntoc, Cucrema 'APAHT, Kaspersky Endpoint Security.
KomnbroTepHas TeXHUKA C MTOJKIIOYCHUEM K ceTH «HTepHeT» U JOCTYIIOM B AIIEKTPOHHYIO
HH(POPMAITMOHHO-00pa30BaTEILHYIO cpeny duaraia.

bubnuoTeka (YMTANBHBIN 3aJ1, TOMEIICHHE JIJIs1 CAMOCTOSITEIbHON pabOThl 00yJarONTuXCs).
Crnenpanu3upoBaHHast MeOeIb:

KOMILIEKT y4eOHO#l Mebenu, B T.4. aAanTuBHbIE MapThl Juig aull ¢ OB3 u uHBanuaos.
TexHuueckre cpeacTBa OOyUCHHS:

KOMIIBIOTEPHI B cOope; TeneBu3op Sharp; O6ecnpoBojHas kinaBuatypa Clevy ¢ 60JbIINME SIPKO
OKpPALIEHHBIMH KHOIIKAMHU U Pa3JeIMUTENEM Ul JIML ¢ HAPYHUICHUSIMH OIOPHO-JIBUraTEIBHOTO
anmnapara; poJuiep, 3aMEHSIOIINNA KOMIIBIOTEPHYIO MBIIIb, U JIML C HAPYHICHUSMH OINOPHO-
JBUTaTEJIbHOIO almapara; BUIACOYBEINYUTENb AJIEKTPOHHBIM PY4YHOM, MO3BOJIAIOUIUN YUTATh
CJIa00BU/IIUM JIFOJSIM TUIOCKOTIEYAaTHBIM TEKCT Ha MOHMTOpE (dKpaHe) € BO3MOXKHOCTBIO
yBEJIMUEHUs TeKCcTa; MopTaTuBHBINA auciuiel bpaiinsg Focus 14 Blue, Bxmrouaromuil ToueuHyo
KJIaBUATypy, BO3MOXKHOCTh nojikitroueHus k [1K; kiaBuatypa co mpudrom bpaiins; HaymHUKY;
KOJIOHKH.

[Tomerenue a1t caMOCTOSITENbHOM pabOTHI 00YyYaOLTHXCS.

Crnenuanu3upoBaHHas MeOeb:

KOMIUIEKT Y4eOHOU Mebenu (CToJI, CTYM) MO KOJIMUYECTBY 00YJaIOUINXCS; KOMIUIEKT MeOeu JUIs
IIpenoAaBaTeliss; MapKepHas JA0CKa.

TexHuueckue cpeacTBa 00yueHUs:

KOMIBIOTEP B cOOpe JUIs MPEroiaBaTesis; KOMIIBIOTEPHI B cOOpe /Ui 00yJaroIuXcsi; KOJIOHKH;
IIPOEKTOP, IKPaH.



KOMHBIOTCpHaSI TEXHHUKA C ITOAKIIFOYCHUEM K CECTU ((I/IHTCpHCT» " JOCTYIIOM B 3JICKTPOHHYIO
nHpopmannoHHO-00pa3oBaTensHy0 cpeny OUJINAJTIA

3.2. UudopmanuonHoe odecneyeHne 00yueHus

OcHoBHas JIuTepaTypa:

1. buonorus. ba3oBbiii u yriayOnenHbii ypoBHu: 10—11 kmacchl : y4eOHMK AJisi CpEeIHETO
obmiero oopazosanus / B. H. Speirun [u ap.] ; nox obmeit penakuueii B. H. SIppiruna. —
2-¢ w3xd., mepepab. u gon. — MockBa : M3marensctBo IOpaiit, 2023. — 380 c. —
(ObmeobpazoBatenbubii TUKT). — ISBN 978-5-534-16228-8. — Tekct : yeKTpOoHHBIH //
OopazoBarenbhas wiathopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/530646

2. O6yxoB, JI. K. buomnorms:: kierkm ®u TKaHH : Yyd4eOHOE TOCOOHME JUIsl CPEIHETrO
npodeccronabHOro 0o6pazosanwms / 1. K. O6yxos, B. H. Kupunenkosa. — 3-e us.,

nepepad. u non. — Mocksa : U3natensctBo IOpaiit, 2023. — 358 c. —
(ITpodeccuonansHoe  oOpazoBanme). —  ISBN 978-5-534-07499-4. —  Tekcr
AIIEKTPOHHBIN /I O6pasoBarenbhass  miatgopma  FOpait [caitT]. —

URL: https://urait.ru/bcode/516336

JdomosiHuTEIbHAS JIUTEpaATypA:

1. Hanunos-Jlanmnestn, B. WM. DOxomorust : y4eOHWK UM TPAKTHUKyM JUISS CPETHETO
npodeccuoHanbHoro oopasosanus / H. H. Mutuna, b. M. ManamieHkoB ; moj peaakiuei
B. W. lanunoBa-/lanunbsina. — MockBa :  UznmarensctBo HOpaiit, 2023. — 363 ¢c. —
(ITpodeccumonanbuoe  obpazoanue). — ISBN 978-5-9916-9826-9. —  Tekct
AIIEKTPOHHBIN /I O6pa3zoBatenbHast mwiathpopma  FOpaiit [caitT]. —

2. Teneruka : yaeOHHK 15 cpeqHero mpodeccnonanpHoro oopasosanws / [1. C. Katmakos,
B. Il. I'aBpunenko, A. B. bymos, E. . AaucumoBna ; nopg obmell  penakuen

I1. C. KatmakoBa. — MockBa : M3garensctBo IOpaiit, 2023. — 278 c¢c. —
(TIpodeccuonansuoe obpasosanme). — ISBN 978-5-534-15576-1. — Teker :
3JIEKTPOHHBIN /I O6pa3zoBarenbHast maTdopma Opaiit [caitT]. —

URL.: https://urait.ru/bcode/519249
3. OO0yxos, JI. K. buonorus: KJIeTKu ¥ TKaHU : y4eOHOE TOCcoOue It CPEAHETO

npodeccuonanbHoro oopazopanus / J. K. O6yxos, B. H. Kupunenkoa. — 3-e uzn.,
nepepad. u jon. — Mocksa: HM3gatenscTBo Opaiit, 2023. — 358 c. —
(ITpodeccunonansroe obpazoBanme). — ISBN 978-5-534-07499-4. — Tekcr

3JIEKTPOHHBIN /I O6pa3zoBarenbHast mwiardopma FOpaiirt [caiiT]. —

URL: https://urait.ru/bcode/516336

3.3.Peanmu3anms 3J1eMeHTOB NPAKTHYECKOI MOATOTOBKH

[IpakTyeckas MOATrOTOBKA IMpH pealu3alud y4eOHBIX NpPEIMETOB, KypCOB, IUCIMIUIMH
(Momynel) opraHu3yercs IyTeM TNPOBEAEHUS MPAKTHUUECKUX 3aHATHH, MPAKTUKYMOB,
na0opaTOpHbIX ~ pabOT M WHBIX  AHAJIOTMYHBIX  BHUJOB  Y4eOHOM  JEATENbHOCTH,
IpeJyCMaTPUBAIOIIUX y4acTHe OOYYalOUIMXCS B BBINOJHEHUH OTJEJBHBIX AJIEMEHTOB paldoT,
CBSI3aHHBIX ¢ Oyayieil MpoQecCHOHANTBHON NesITebHOCTbIO.

[IpakTdeckas MOArOTOBKAa MOXKET BKJIIOYATh B ce0sl OTAEIbHBIC 3aHATHUS JIEKIIMOHHOTO
THUMa, KOTOpble MpeIyCcMaTpHBAalOT Ieperadyy y4dyeOHOH  uHpOpManuu  00y4aromIuMcs,
HEOOXOAMMOM  JUIs  TOCJEAYIOIIEro  BBINOJIHEHUS  paldoT, CBsA3aHHBIX C  Oyxaymiei
npoeccuoHaTbHON AEATENIbHOCTHIO.


https://urait.ru/bcode/530646
https://urait.ru/bcode/516336
https://urait.ru/bcode/519249
https://urait.ru/bcode/516336

3.4.BocnurarebHas COCTaBJIAOIIAA MIPOrpaMMbl

Bocnurarenphas cucrema B YHUBEpCUTETE HampaBieHa Ha (OPMUPOBAHHE U Pa3BUTHE
MHTEIUICKTYaJIbHOU, KYyJIbTYPHOH, TBOPYECKOW, HPABCTBEHHON JMYHOCTH OOy4aromerocs,
OyAyIIero CIeNUaInCTa, COYETAIINIEro B cebe mpodecCHoHaNbHbIC 3HAHUS U YMCHHSI, BHICOKHE
MOpaJibHbIE U MAaTPUOTUYECKHE KadyecTBa, OOJaJarolIero IpaBOBOM UM KOMMYHHUKaTHUBHOM
KYJIbTYpOH, aKTUBHOW I'PAKIaHCKOW MTO3UIIMEH.

VYuebnbrii mpenmer COO.01.13  buonorust cnocoOCTBYeT pa3BUTHIO JTHUYHOCTHBIX
pe3ynbratoB JIP 1-34 B cootrBercTBUU ¢ [Iporpammoii BocnuTaHusi 00y4aromuxcsl.

3.5 [IpuMeHeHMe JIEKTPOHHOT0 00y4eHHs U JUCTAHIIMOHHBIX 00Pa30BaTeJIbLHbIX
TEeXHOJIOTHH

[Ipu peanuzarmu 00pa3oBaTENBHOM MporpaMMbl 00pa3oBaTelIibHAs OpraHU3aIlvs BIIPaBe
MPUMEHATh JJIeKTpoHHOE oOydenue (D0) M AUCTAaHIIMOHHBIE OOpa30BaTEIbHBIE TEXHOJOTUU
(10T).

[Ton snekTpoHHBIM 00yUYe€HHEM MTOHUMAETCSI OpraHu3alus 00pa3oBaTEIBHOM IEATETLHOCTH
C TpUMEHEHWEM colepKamieiics B 0a3aX JaHHBIX W  HCIOIB3YEeMOW TIPH  pealn3aiuu
00pa3oBaTeIbHBIX MPOrpaMM HHGOPMAITUU M 00ECTIEYHBAIOIINX € 00paboTKy HH(POPMAITMOHHBIX
TEXHOJIOTUH, TEXHUYECKUX CPEJCTB, a TaKke MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHBIX CETEH,
obOecreunBaroIuX Tepenadyy MO JIMHHUSIM CBS3M YKa3aHHOW WH(GOpPMAIUKM, B3aHMOJICHCTBUE
00yJarommxcsi ¥ TeJarorudeckux paboTHUKOB. [loja auCTaHITMOHHBIMH 00pa30BaTEIbHBIMU
TEXHOJIOTHSIMA TIOHUMAIOTCS 00pa3oBaTeIbHBIE TEXHOJIOTHH, pEaTN3yeMble B OCHOBHOM C
MpUMEHEHHEM HH(OPMAIMOHHO-TEIEKOMMYHHKAIIMOHHBIX CEeTel MpHU OMOCpeIOBaHHOM (Ha
PAcCTOSTHUN) B3aMMOICUCTBUH O0yUYaIOIIUXCS U TIeJarOTHYECKUX paOOTHUKOB.

3.6. Oco0eHHOCTH OpraHu3aluu 00Pa30BaTeJIbHOM 1eATeJTbHOCTH ISl JIUIL €
OrpPaHUYeHHBIMHM BO3MOKHOCTSIMH 3/10POBbS

Ananranust pabodeil mporpaMMbl JAUCIUIUIMHBI POBOJAUTCS MIPU pealTU3alliil aJIal THBHON
oOpa3oBaTeslbHOW  MporpamMmbl  (IPU  MPENOCTABICHUU  WHAMBUIAYAILHOW  IPOTPaMMBI
peabwmranuu win abunurtanuu (MIIPA) wnBamuaa pa3pabarbiBaeTcs B COOTBETCTBHU C €rO
MOTPEOHOCTSAMHU) — B IENAX OOeCleYeHHs NpaBa WHBAJIMIOB M JIAI C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMH  3JIOPOBbSI Ha TOJIydeHHE TPOPECCHOHATBHOTO OO0pa30BaHMS, CO3JAHHS
HEOOXOJUMBIX JIJISl TIOJYYEHUS] CPEIHEro MmpoecCHOHAILHOIO OOpa30BaHMs YCJIOBHIA, a TaKXKe
oOecrieyeHHsT JIOCTWIKCHUSI OOYYalOIIMMHUCS WHBAIMIAMHU M JIMIIAMH C OTPAaHHYCHHBIMH
BO3MO>KHOCTSIMH 3/IOPOBBSI pE3yJIbTaTOB (JOPMHUPOBAHUS MPAKTHUECKOTO OIIBITA.

Nudopmanus 0 CrHerUanibHBIX YCIOBUAX, CO3MAHHBIX Ui OOYYArOUIMXCS C OrpaHHYCHHBIMU
BO3MOXKHOCTSIMH 37I0pOBbsI, pa3melieHa Ha caiite ®UJIMAJIA (https://www.dom-rsuh.ru ).

Jia oOydyenus uHBanuaoB U vl ¢ OB3, uMmeromux HapylieHuss OMOPHO-IBUTATELHOTO
anmapara 00ecre4yrBarOTCsl YCJIOBHs OECHpEmsITCTBEHHOTO JO0CTyla B Yy4eOHbIE MOMEIIEHUS,
CTOJIOBYIO, TyaJe€THbIE, APYrHMe IOMEIIEHUs (HaIMYMe NaHIyCOB, MOPYYHEW, pPaCIIMPEHHBIX
JIBEPHBIX TPOEMOB H JIp.).

3.7. ObGopynoBanue y4eOHOro ka0uHeTra JIsi OOYYAKIIUXCH C Pa3JIMYHBIMM BHAAMM
OrpaHUYeHUsl 310POBbSI

OCHaH_[eHI/IC KaOuHeTa JOJDKHO OTBEYATh 0COOBIM O6pa30BaTeJ'IBHBIM HOTpe6HOCT$IM
06yqalom1/1xc;1 HWHBAJIMJOB 1 JIUI C OTPaHNUYCHHBIMH BO3MOKHOCTSAMU 300POBbA. KaGuner JOJIDKCH
OBITh OCHalICH 060pyI[0BaHPIeM n y‘-IC6HLIMI/I MCCTaMU C TCXHHUYCCKUMH CPCACTBAMH O6y‘-ICHI/I$I
HJIA o6yqa10umxc;1 C pa3JIMYHbBIMU BUAAMU OFpaHI/I‘-IeHI/Iﬁ 310POBbBAL.

Kabuner, B KOTOpOM 00y4aroTCsl JIMIa ¢ HapyLUICHHEM CllyXa, JOJDKEeH ObITh 000pyHOoBaH
MHAYKIIHOHHBIMU CHCTEMaMHU (MHIYKIIMOHHBIMU METISAMH).


https://www.dom-rsuh.ru/

CIIA00BUAALIAX

Hns

oOyuaromuxcs

B KaOuHere

IIpeayCMaTpPUBACTCA

KOMIBIOTEPHOH TEXHMKH [UIi MNPOCMOTpa y4eOHOW WHGPOpPMALMU TPH TOMOIIM BHIEO-
yBEIMUUTEINEH, HCIIOIB30BaHNE KIIaBUATYpPhI co mpudTom bpaiins.

Jnst oOydarommxcsi ¢ HapylIeHHEM OIOPHO-ABUTaTEeNIFHOTO armapara KaOHMHET OJDKEH
OBITH 000PYIOBaH aJANTUBHBIMU MIAPTAMU C PETYITHUPOBKOM BBICOTHI.

BrlimeykazanHoe OCHaIlIEHHE YCTAHABIMBACTCS B KAOMHETE MPU HATMYUHM O0YUYaIOIIMUXCS 110
aJanTUPOBAHHOW 0Opa30BaTEIILHOM MpPOrpaMMe C YYE€TOM HWMEIOIIErocsl THUMa HapyIIeHUH

3I0POBBS y 00y4aroerocs.

[Ipr HEOOXOIUMOCTH MPEIOCTABISIOTCS OECIUIATHO CIIeUANIbHBIE YYeOHWKH U y4eOHbIE
nocoOust, nHas ydeOHas aurepaTypa. MmeeTcs BO3MOKHOCTD MPEIOCTABJICHHS YCIYT aCCUCTEHTA,
okaszbIBatoiiero odyuaromumes ¢ OB3 He0OX0IMMyI0 TEXHUYECKYIO IOMOILb, B TOM YHCIIE YCIYT
CYPIOIEPEBOUNKOB U TU(IIOCYPIOTIEPEBOTIUKOB.

3.8. ®opMbI U MeTOAbI KOHTPOJISI U OLIEHKHU Pe3yJIbTATOB 00yUYeHH sl
[Ipumensiemble pu peannzanuu padbouei mporpaMmsbl GOPMBI U METOIbI KOHTPOJIS
MIPOBOISITCS C YYETOM OTPaHUYEHHUS 3/10POBbs 00YUAIOLIUXCS.
Lenbto Tekymero KOHTPOJS SIBISIETCS CBOEBPEMEHHOE BBISIBICHHE 3aTPYAHEHUNH U
OTCTaBaHHsA, OOYyYalOUIErocs C OTPAHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBbS W BHECEHUE

KOPPEKTHUBOB B YUEOHYIO JESTEIbHOCTD.

dopMa TPOMEKYTOUHOW aTTECTAI[MM YCTAaHABIWBACTCS C YYETOM WHIAUBUIYATHHBIX
NMCUX0(U3NIECKMX OCOOCHHOCTEH OOyJaromuXcss WHBAIUIOB M JIMI] C OrPaHUYCHHBIMH
BO3MOXHOCTSIMU 3/0pOBbsl (YCTHO, NMHCbMEHHO Ha OyMmare, MUCbMEHHO Ha KOMIIBIOTEpE, B

(dhopme TeCTUPOBAHHMS | T.I1.).

[Ipu mpoBeneHNN MPOMEXKYTOUHOMN aTTeCTallud O0yYaroleMycsi MPeA0CTaBIsSeTCsl BpeMs
Ha TOJrOTOBKYK OTBETY, yBEJIMUYEHHOE He Oojiee 4yeM B TpU pa3a OT YCTAHOBJIICHHOTO MJIsi
MOATOTOBKH K OTBETY 00yUYaolUMCsl, He MIMEIOIIUM OTPaHUYEHHH 110 COCTOSTHUIO 37I0POBbSI.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

OBIIEOBPA3OBATEJILHOM JACIUILIAHBI

Pe3yabTarsl 00yyeHus

Kpurepun onenkn

MeToabI OLIEHKH

B pe3ynbTaTe 0CBOCHUS JUCLHUILIHHBI
00yyarouics A0KEeH yMETh:
- 3HaTh O MECTE U POJIK OMOJIOTHUH B CUCTEME

HAayY4YHOT'O 3HaAHUA,

rpaMOTHOCTU  4YeJoBEKa
YKU3HEHHBIX TTPOOIIEM;

TUTSL

- yMETb pacKpbIBaTh
OCHOBOIIOJIAT AIOIINX

TEPMHHOB U TIOHATUH: )KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BH/I,

OKOCHUCTEMA, 6I/IOLICHO3,

MeTaboIn3M
npeBpalieHue
(camoperynsius),

(oOmeH
SHEPruu),

OHMOCUHTE3

(GYHKIIMOHATBHOH
peLIeHHUS]

COJICpKAHUE
OHOJIOTHYECKUX

TOTYJISIIHS,
ounocdepa;

BEILIECTB 151
romMeocTas

Ocika,

YcTHBIE OTBETHI
OLOCHUBAIOTCA 110

OATHOAIIIIEHOM CHCTEME.

5- OTJINYHO, 'PAMOTHO,
IMOJIHO M3JI0KCH

MaTepuan
4 — xoporio,
JOTTYCKAeTCs OJTHA — JIBE

OIINOKH B U3JIOKECHHH
MaTepurajia U1 pCUCBLIC

OILIMOKH

3 — YAOBIETBOPUTEIHHO

OneHka B paMKax
TEKYILET0 KOHTPOJIs

PE3YyIbTAaTOB
BBIITIOJIHCHH A

3aJaHul IS
CaMOCTOSATEIbHOM

paloThI.

OneHka ycTHBIX
OTBETOB B

PE3YyIbTATC YCTHBIX

W IIMCHbMEHHBIX
OTIPOCOB, KOTJIa

MIPOBEPSAIOTCS

HaJIn4ue




CTPYKTypHasl OpraHu3alys )KUBBIX CUCTEM, (B LIEJIOM T€Ma PACKpBITA, TEOPETHUECKUE U

JUCKPETHOCTD, CaMOperyJysalys, JAOIYIIEHbI pEYEBbIC IIPAKTUYECKUE
CaMOBOCIIPOU3BE/ICHUE (penpoayKist), OLUIMOKH) 3HAHUS
HACJICICTBEHHOCTb, U3MEHYHUBOCTb, o0y4Jaromuxcs.
JHEPro3aBUCUMOCTb, POCT W  Pa3BUTHE, 2- HEYJIOBJIETBOPUTENIHHO

YPOBHEBasi OpraHu3alusi; (oOyuarommiicsa He OueHka

- PacKphIBaTh COJIEPIKAHNE MOXKET U3JI0KUTH BBIIIOJIHEHHBIX
OCHOBOIIOJIAT AFOIIUX OMOJIOTMYECKUX MaTepua) TECTOB, IOKJIAIOB,
TEOPUI u TUIIOTE3! KJIETOYHOM, IIPE3EHTALNMN.
XpPOMOCOMHO1, MyTannoHHOU, OILIEHKH 3a TECTOBBIE

9BOJIIOLIMOHHOM, MPOUCXOXKIACHUSA )KU3HA U 3aaHHs OLIEHHUBAIOTCS

YEJI0BEKA; 10 KOJIUYECTBY

- YMCTb paCKpbIBaTb OCHOBOIIOJIAratOIIe BBINTOJTHCHHBIX,
OMOJIOTMYECKHE 3aKOHBI M 3aKOHOMEPHOCTH  Hampumep, 10 3amanuii.
(I'. Menpemns, T. Moprana, H.I1. BaBusoga,

3. T'ekkenss, ®. Mromnepa, K. bapa), 10, — «5»

TPaHUIBI WX MPUMEHUMOCTH K KUBBIM 9,8, 7, -«4»
CUCTEMaM,;




- OIIbIT IPUMCHCHHA OCHOBHBIX MCTOJI0B 6,

HAy4YHOI'O IIO3HAHMA, HCIIOJIb3YCEMBIX B

V1€
OMOJIOTHH: HAOIFOIEHUS U OITUCAHUS KUBBIX

CHCTEM, IIPOISCCOB U SABJICHMIT; OpraHu3aun

u IIPOBEICHUS OMOJIOTUYECKOT(
OKCIICPUMCHTA, BBIABHNKCHUA THUIIOTE3
BBIABIICHU A 3aBUCHUMOCTHU MCK)
HCCICAYCMBIMU BCJIIMYNHaAMMU, 00BsACHEHMS
IMOJIYYCHHBIX PE3YIbTATOB Y
(bopmynupoBaHUS BBIBOJIOB q

HCIIOJIb30BAHUEM HAYYHBIX IIOHATUH, TEOPUHN
Y 3aKOHOB;

- BBIACIIATH CYHICCTBGHHI)IG HpI/I3HaKI/I
BUPYCOB, KIIETOK IIPOKAPUOT K DYKapHOT;
OIHOKJICTOYHBIX 158 MHOTI'OKJICTOYHBIX
OpPTaHW3MOB, BHJOB, OHOTICOIEHO30B H
9KOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BCIICCTB U HpeBpaIHeHI/ISI 3Hepr1/11/1 B KJIICTKC,
¢dorocuHTe3a, IJIACTHYECKOTO u
JHEPreTUYECKOro  OOMEHa, XEMOCHHTE3a,
MHUTO3a, Mel03a, OIUIOJOTBOPEHUS, Pa3BUTHUS
158 pa3MHO)K€HI/I$I, I/IHI[I/IBI/I)IyaJ'IBHOl"O pa3BI/ITI/Iﬂ
opranm3ma  (oHTOreHesa), OopbOBI  3a
CYIIIECTBOBaHWE,  E€CTECTBEHHOrO  OTOOpa,
BHI000pa30BaHUS, MIPUCIIOCOOJIEHHOCTH
OpPTaHM3MOB K cpele OOWTAHWS, BITHSHHSI
KOMIIOHEHTOB DKOCHCTEM, aHTPOMOTECHHBIX
H3MEHEHHMH B SKOCHCTEMaX CBOCH MECTHOCTH,
KpyroBOpoTa BEIIECTB W  MpeBpaiieHue
sHepruu B Ouocdepe;

- MPUMEHSTh TOJTYYEHHBIC 3HAHUS IS
0OBSICHCHUSI OMOJIOTHYECKUX TPOIECCOB U
SIBJICHUH, JUIS TPUHATHS TPAKTUYECKUX
pelIeHU B TOBCEIHEBHOM >KU3HU C LIEJIbIO
oOecnieyeHus 0e301acHOCTH CBOETO
3JI0POBbSI M 3I0POBBSI OKPYKAIOIINX JIIOJIEH,
coOMO/IEeHNUsT  3I0POBOrO0  00pasza IKW3HH,

HOPM IPaMOTHOTO MOBE/ICHUS B
OKpYXarolen MPUPOTHOM cpene;
MMOHNMAaHHe HE00X0IMMOCTH

HCII0JIb30BAaHUS JOCTHXKCHUH COBPEMEHHOM
ouosoTHn u OMOTEXHOJIOT Ui TS
paIMoOHaIBLHOTO MPUPOAOTIONB30BAHUS;

- pemars  OHONOTHYECKHE  3aJayu,
COCTaBIIATh TeHOTUITHYECKHE CXEMBI
CKpeIlMBaHMUS  JUISI  pa3HbIX  THUIIOB
HACJIeIOBAaHUSl TPU3HAKOB Y OPraHHU3MOB,
COCTaBIISAITh CXEMBbI TEPEHOCa BEIIECTB U
SHEPrUu B HKOCHUCTeMaX (IeNu MHUTAHUSA,
MUIIEBBIC CETH);

- KPUTHYECKHU OIICHUBATh MH(DOPMAIIUIO
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BKIIIOYAIOIYIO IICCBAOHAYYHBIC 3HAHUA U3

Pa3IUYHBIX WCTOYHUKOB (cpeactBa
MaccoBOM nH(pOpMaINH, Hay4HO-
IOILYJIAPHEIE MaTepUabl);

WHTEPIPETUPOBATL  OTHYECKUE  ACIIEKTHI
COBPEMEHHBIX UCCIIEOBaHHI B OMOJIOTHH,

MCEOUIIUHE, 6I/IOTCXHOJIOFI/II/I; paccMaTpuBaTh
rno0aabHbIE  JKOJOTHMYECKHE  NPOOJIEMbI
COBPEMEHHOCTH, (dbopmupoBatb o
OTHOIIICHHUIO K HUM CO6CTBCHHYIO IIO3UINIO,

- CO3aaBaThb COOCTBEHHBIE NMHCHMCHHBIC U

YCTHBIE co00IIeH s Ha OCHOBE
OMOJIOTHYECKOH uH(popManuu u3
HECKOJIbKUX HCTOYHUKOB, rPaMOTHO
HCII0JI30BATh MTOHSATUHHBIN armapar
Ouosorumu.

OHGHKa JIMYHOCTHBIX PE3YJIBTAaTOB MOXKET OBITH IpOMU3BCACHA C TPHUMCHCHHEM
crenyromux GopM OIEHUBAHUS:

- IepCOHUUITMPOBAHHAS (IEMOHCTPHUPYIOIIAs JOCTHKEHHUS KOHKPETHOTO 00YJaroIIerocs);

- HemepcOHH(UIMPOBaHHAs (XapaKTepU3YIoIIasi JOCTWKECHHS B Yy4eOHOW Tpymme, y
KOHKPETHOTO MeIarornYecKoro paboTHUKA, B 00pa3oBaTeILHOM OPraHU3alluy B 1IEJIOM);

- KauecTBeHHas (M3MEpEeHHAss B HOMUHATHBHOM IITKAJIe: €CTh/HET);

- KOJIMYECTBEHHAs (M3MEpPEeHHas!, HalpUMep, B PaHTOBOM IIKaje: OOJIbIIe/MEHBIIIE);

- WHTerpajbHasi (OLEHEHHAsl C MOMOIIBI0 KOMIUIEKCHBIX TECTOB, MOPT(OIINO, BHICTABOK,
MPE3CHTAIIHH );

- muddepennrpoBanHas (OIEHKA OTJACIHHBIX aCTIEKTOB PAa3BUTH).

[Ipu 3TOM MOTYT IIpeycCMaTPUBATHCS CISAYIOIUE METO IbI OIICHUBAHHUS:

- HAOIIOIEHUE;

- mopThoIHO;

- DKCTIEPTHAS OICHKA;

- CTaHJAPTHU30BaHHBIC OMPOCHUKHU;

- IPOEKTUBHBIC METO/IBI;

- CAMOOIICHKA;

- QaHAJIU3 TIPOIYKTOB JCATEIBHOCTHU (MPOEKTOB, MPAKTUYCCKUX, TBOPUYECKHUX pabOT) U T.1.

IlepeyeHb BONPOCOB /ISl 3a4eTa ¢ OLEHKO
buner Ne 1
1.benku, ux ctpoenue u PyHKIIUU B OpraHU3Me.
2. HacnenctBeHHasi ©3BMEHUMBOCTD KaK ABMKYILAS CHJIA HBOJIFOIUU.
3. CocTaBbTe OJJHY U3 MHUIIEBBIX IIeTel MuTaHus B akBapuyme. OObsICHUTE, TOYEMY B
aKBapuyMe KOpOTKHE MuuieBblie 1enu. [loueMy akBapuym HyX)JaeTcsi B IOCTOSTHHOM yxo/1e?
buner Ne 2
1. ®oTocunTes, ero 3HaueHue. KocMuueckast posib 3€JI€HbIX paCTEHUM.
2. Bun, ero kputepun. Penkue u ucues3aroniue BUJIbl pACTEHUN U )KUBOTHBIX, MEPBI UX
COXpaHEHHS.
3. Pemmute 3amauy. [Ipu ckpemuBanuu IByX Apo30QHI ¢ HOPMAIBHBIMU KPbUTbsIMH Y 1/4
MMOTOMKOB KPbLITbsl OBLIIH YKOPOYEHHBIE, a 3/4 TOTOMKOB UMEN HOPMAJIbHBIE KPBLUIbHSL.
Ornpenenure reHOTUIBI POJUTENIEH U IOTOMCTBA C YKOPOUEHHBIMH KPBLIbSIMH.



buner Ne 3

1. Bupycsl, ux crpoenue. Bupycbl — BO30yAnUTENIN OMACHBIX 3a00JICBaHHIA.

2. Dxonoruyeckue (HaKkTophl, UX XapaKTEPUCTHKA U BJIUSHUE HA OPTaHU3MBI.

3. PaccMoTpuTe N0 MUKPOCKOIIOM TOTOBBIE MUKPOIIpENapaThl IOKPOBHOM U
¢doTocuHTe3MpYIOIIEH TKaHel 1ucTa. BoIIBUTE pa3nuuus B UX CTPOCHUH, HA30BUTE (DYHKIIUU
9TUX TKaHEH B PACTUTEIHHOM OpPraHU3ME.

buner Ne 4

1. XuMunueckuil coctaB KJIETKU. Pojb BOJIbI 1 HEOPraHMUECKUX BEIIECTB B KU3HEACATEIbHOCTU
KIIETKU.

2. Yuenue Y. [lapBuHa 00 3BOIIONNNA OPraHUYECKOTO MUPA.

3. Pemute 3amauy. Y HOUHOM KpacaBHIIbl KpacHasi OKpacka IIBETKa JOMUHHUPYET HaJ| OEIOM.
I'uOpu bl sxe UMEIOT po30BYI0 OKpacky. CKpecTuiu AByX ruOpuaHbIX ocobeit. Kakoe
KOJIMYECTBO (B MPOLIEHTaX) 0co0el ¢ po30BOIl OKpacKOU 1IBETKOB MOJIYUYUTCSI B TIOTOMCTBE?
buner Ne 5

1. HyksienHOBbIE KUCIIOTHI, X BUJbI U (YHKIIMU B OPraHU3ME.

2. IonstTre 00 sxocuctemax. Llenu nuranwus.

3. CpaBHHUTE TpH IK3EMILISPA OJHOTO BUAA PACTEHHUS, HAlAUTE YEPTHI CXOJICTBA U PA3JINUMSI B UX
BHEIIHEM cTpoeHUU. OOBIACHUTE MPUYNHBI PA3JINYMSI B UX CTPOCHHH.

buner Ne 6

1. YrneBos! ¥ TUNUABL, UX QYHKIIMHA B OPraHU3ME.

2. 'eHeTrKa KaKk HayKa, METObl FeHeTHKHU. ['. MeHaenb — OCHOBOIOIOKHUK T€HETHKH.

3. PaccmoTtpute repOapuu 1ByX BUIOB pacTeHul cemeiicTBa [lacienoBsie. Omumure
O0COOEHHOCTH BHEIIIHEr0 CTPOEHUsSI KaXI0T0 BUAA pacTeHus. [lo kakum npu3HakaMm 3TU pacTeHUs
OTHOCST K OJIHOMY CEMEUCTBY?

buner Ne 7

1. OCHOBHBIE KOMITOHEHTHI KJIETKH, UX (PYHKIIHH.

2. MHoroo0pa3zue Bu0B B nipupojie. CoxpaHeHHe BHIOBOTO Pa3HOOOpa3us Kak OCHOBA
YCTOMYHMBOTO pa3BUTHS OHOCHEPHI.

3. Ilomectute B 0HY MPOOUPKY HEOOJBIIION KyCOUYEK ChHIPOTO KapTo(dess, a B IPYyryro — Kycouyek
BapeHoro kaprodens. Kamnnute B 06e mpoOUpKH HECKOJIBKO Karesb MepoKCcHIa BOJAOPOIA.
[IponaGmnronaiiTe 3a IPOUCXOASIIIUMU SIBICHUSMHU U OOBSCHUTE PE3YJIbTATHI.

buner Ne 8

1. Ctpoenue u GpyHKIHH XPOMOCOM. XPOMOCOMHBIN HAOOP MOJOBBIX U COMAaTUUYECKUX KIETOK Y
Pa3HBIX OpPraHU3MOB.

2. KpyroBopoT BeliiecTB u npeBpalieHue 3Hepruu B 0uocdepe (Ha nmpumepe KpyroBopora
yriaepoaa Uil APYTHX dJIEMEHTOB).

3. Pemute 3amauy. Y cobak yepHbIN [[BET MIEPCTU JOMUHUPYET HaJ KOpUYHEBbIM. OT
CKpEILIMBAHUS YEPHON CAMKHU C KOPHYHEBBIM CaMIIOM ObLIO MOJIY4eHO 4 YepHBIX U 3
KOpPUYHEBBIX LIeHKa. OnpeaenuTe reHOTUIbI POAUTENIEH U IOTOMCTBA.

buner Ne 9

1. ITonaTus o rexe. I 'eHeTHUECKUH KO, €0 CBOMCTBA.

2. Uctopus pa3BuTHs BOIIOLHOHHBIX uael. Ouenka padot K. Jlunnes, XK.b. Jlamapka, Y.
JapBuHa.

3. PaccMoTpuTe MO MUKPOCKOIIOM MUKpOIIpENapaThl paCTUTEIbHON U )KUBOTHOM KJIETKU. B yem
COCTOMT CXOJICTBO U Pa3INyune ITUX KIETOK?

buner Ne 10

1. O6MeH BelecTB U IpeBpallleHHe YHEPIUU KaK CBOMCTBO OpraHn3MoB. Poiib hepMeHTOB U
AT® B oOmeHe.

2. Yuenue H.U. BaBuinosa o neHTpax MHOrooOpas3us ¥ MpOUCXO0XKAECHUS KYIbTYPHBIX pacTeHUl,
€ro OLICHKA.

3. PaccmoTpuTe repbapun IByX BUJOB pacTeHUi cemeiricTBa Po3orBeTHbie. Onummre



OCOOCHHOCTH BHEIIIHETO CTPOSHUS KaXkI0TO BUAA pacTeHus. [1o kakuM mpu3HaKaM 3TH PacTeHUS
OTHOCST K OJIHOMY CEMEUCTBY?

buner No 11

1. Pa3zButHe 3HaHui 0 kieTke. OCHOBHBIE MOJIOKEHUS KIETOYHOU TEOPHUH.

2. buonornyeckuii mporpecc u 6uonorndeckuii perpecc. [IpuurHbI BEIMUpaHUS BHJIOB.

3. Onpexnenute B3aMMOOTHOIICHUS, B KOTOPBIE BCTYIAIOT IPYT C APYrOM MEPEUHCICHHBIC
OpPraHU3MBbI: BOJIOPOCIH ¥ TPUOBI B JIUIIAMHUKE, JIUCULIA U 3as1l, JIUCHUIIA U BOJIK, TEYCHOYHBII
COCaNbIIUK 1 KopoBa. K KaKko# rpymre 3KoJ0ru4ecKux (akTOpOB OTHOCST ITH
B3aMMOOTHOIIIECHUS?

buner No 12

1. 3akoHOMEpHOCTH HACIeACTBEHHOCTH, YCTaHOBJIECHHbIE . MeHaenem.

2. buoTuveckue CBS3U: Mapa3uTu3M, XUITHUIECTBO, KOHKYPEHIUS, CHUMONO03.

3. IlpurotoBsTE MUKpOTIpENIapaT KOXKHIIBI YEIIYH JTyKa U PACCMOTPHUTE €T0 MOJI MUKPOCKOIIOM.
3apucyiTe KIETKY U MOANHUIINTE BUAUMbBIC YACTH U OPTaHOU Bl KIETKH.

buner Ne 13

1. Metoapl u3yueHusi TeHETUKH YesioBeka. HacnencTBeHHbie 00J1€3HU, UX TPUYMHA U
poQuiIaKkTUKa.

2. VckyccTBeHHBIE COOOMIECTBA — arPOIKOCUCTEMBI, POJIb YEIIOBEKA B HUX.

3. U3 uMeromuxcst OpraHu3MoB COCTaBbTE MUILIEBYIO LIENb: OEPKYT, Ky3HEUHK, 3eMIIepoiiKa,
TpaBSIHUCTHIEC pacTeHus. Onpenenute, K Kakoil (yHKIIMOHATBHOM IPYITe OTHOCUTCS OEPKYT B
COCTaBJICHHOM IUIIeBoy nenr. OTBET NOSICHUTE.

buner Ne 14

1. IIpuunHBI YCTOMYMBOCTH 3KOCUCTEM, UX CMEHA. AHTPOIIOT€HHBIE N3MEHEHUS YKOCUCTEM.

2. PasMHOXeHue, ero poJib B npupoe. [lomoBoe u Oecronoe pa3sMHOKEHNUE OPTraHU3MOB.

3. IIpurotoBbTE MUKpONpENapaT KOKHIbI YEIIYH JTyKa U pACCMOTPUTE €r0 MOl MUKPOCKOIIOM.
OOpaTuTe BHUMaHHE Ha PaCIOJIOKEHHUE ITUTOIIa3Mbl OTHOCUTENIHHO KJIETOYHOM 000J0UKH.
Hanecure Ha MuKponpenapaT Karito pacTBOpa MOBAPEHHOW COJIM U BHOBb PACCMOTPUTE MO
MHKpockornioM. HaGmroaiiTe 3a n3MeHEHHUEM TIOJIOKEHUS ITUTOTIa3Mbl. OOBSICHUTE
MPOUCXOSAIINE SIBJICHUS.

buner Ne 15

1. ®yHKIMOHAJIBHBIE TPYIIIBI OPraHU3MOB B SKOCUCTEME, UX POJIb.

2. JleneHue KJIETKH — OCHOBA pOCTa, Pa3BUTHUS U PA3MHOKEHUS OPraHu3MOB. MHTO3.

3. Pemute 3aga4y. Y MbllIEH IJIMHHbBIC YIIIH — JOMUHAHTHBIA MPU3HAK, @ KOPOTKUE —
peueccuBHbIN. CKpPECTHIIM caMIla C JUIMHHBIMU YIIaMU C CAMKOW ¢ KOPOTKUMU ymaMu. B
IIEPBOM IIOKOJIEHHH BCE IOTOMCTBO MOJIYYHUJIOCH C JWIMHHBIMHU yiiaMu. OnpeaenuTe reHOTUIIbI
poAuTeNel U MOTOMCTBA.

buner Ne 16

1. OmnonoTBOpenue, ero 3HaueHne. OCOOEHHOCTH OIJIOJOTBOPEHUS Y )KUBOTHBIX.

2. YpoBHU OpraHu3anuu >kMBOI MPUPOIbI.

3. Pacmipenenure 1o sipycaM MepeurciIeHHbIe pacTeHUsl 1yOpaBbl: KIIeH, Ay0, JeluHa, JTaHAbIII,
Tuna, MarnopoTHUK OPJISK, KAIWHA, I0JI0HS, MAWHUK NBYIUCTHBIA. Kakoe 3HaueHne nmeer
SIPYCHO€ pacIojIOKEHUE pacTeHUI B sKocucreme?

buner Ne 17

1. OcHoBHBIE apoMOP(}O3bI B IBOTIOIUU PACTEHUI.

2. buocdepa — rmodanpHas sxkocuctema. Yuenue B.U. BepHaackoro o 6uocdepe.

3. Pemnre 3agady. Y ropoxa HOpMaibHbIM pOCT HAcleyeTCsl KaK JOMUHAHTHBINA TPU3HAK.
Pacrenne ropoxa ¢ HOpMaIbHBIM POCTOM CKPEILIEHO C KapJIMKOBBIM. B moToMcTBE nmpon3onuio
pacuierieHle NpU3HAKOB: MOJOBUHA PACTEHU UMeNla HOPMAaJIbHBIN POCT, a MOJIOBUHA —
KapauKoBbId. OnpeaennuTe reHOTUIIBI POJIUTENEH U TOTOMKOB.

buner Ne 18

1. OcHoBHBIE apoMOP(}O3bI B IBOTIOIUHN TTO3BOHOYHBIX KUBOTHBIX.



2. Ponnb sxuBBIX Opranu3MoB B Onocdepe. BiusiHue yenoBeka Ha Ouocdepy.

3. PaccMoTpuTE HECKOIBKO TUIIOB IUIOAOB Pa3IMUHBIX pacTeHUH (KJI€HA, OJyBaHUMKa, JIOIyXa,
psOuHBI, TOpoXa U Ap.). Ha3oBUTE THIBI TUIOJOB U MPU3HAKYU MPUCTIOCOOIEHHOCTH K
pPacipoOCTPaHEHUIO CEMSH Y KaX10I0 PaCTEHHUSL.

buner Ne 19

1. OcHOBHBIE IPU3HAKHU KUBOTO.

2. Cenekuus, ee npakTuyeckoe 3HaueHue. OCHOBHBIE METO/IbI CEJEKIMU: THOPUIN3ALINS,
HCKYCCTBEHHBINH 0TOOD.

3. Pemure 3amauy. Ha 3Bepodepme B TeueHNE HECKOIBKHX JIET OT OJTHOM ITaphbl HOPOK C
KOPHYHEBBIM MEXOM ObLI NIOJTy4eH nputuion. 13 aux 3/4 umenu KkopuaHeBbId MeX, a 1/4 —
roixy6oBaTo-cepbiit. OnpeaenuTe, KaKoW U3 MPU3HAKOB SBISETCS TOMUHAHTHBIM. KakoBbI
TE€HOTHIBI U (DEHOTHUTIBI POAUTENICH U TOTOMCTBA?

buner Ne 20

1. JlokazaTenbCTBa MPOUCXOKIAEHUS YETOBEKA OT JKUBOTHBIX.

2. HacnencTtBeHHass ©3BMEHUMBOCTh. BiusiHIE MyTareHOB Ha OpraHu3M 4eJioBeKa.

3. IIumeBsie 11enu peaKo cOCTOST Oosee ueM u3 4—5 3BeHbeB. UeM 3TO0 MOXKHO 00BsICHUTH? UTO
JTUMUTHPYET JUTUHY MUIEeBOH 1iernn? OTBET MOSICHUTE.

buner Ne 21

1. UunuBuayansHOE pa3BuTHe oprann3mMa. Ctaauu pa3BuTus 3apojsiia. [locnencTsust BIAsIHUA
QJIIKOTOJIsI, HIKOTHHA, HAPKOTHYECKUX BEIIECTB HA PA3BUTHUE 3apO/IbIIIa YETOBEKA.

2. bopn6a 3a cyiecTBOBaHUE — MPEANOCHUIKA €CTECTBEHHOT0 0TO0pa. @opMbl OOPHOBI 32
CYyLIECTBOBaHHUE.

3. Pemure 3amauy. [Ipu ckpenuBannm yepHOTro neryxa 0e3 xoxja ¢ Oypou XoXJaToi Kypuilen
BCE MTOTOMCTBO OKa3aJI0Ch YEPHBIM M XOXJIaThIM. Kakue npu3Haku sBISIOTCS TOMUHAHTHBIMU?
Onpenenure reHOTUIBI POAUTENIEH U TOTOMCTBA.

buner Ne 22

1. EcrecTBeHHBIN OTOOP — HAMPABIIAIOMIMKN (PaKTOP IBOJIOINH.

2. [IpokapruoTHUYECKUE OPTaHU3MBbI, UX XapaKTEPUCTHKA.

3. PaccMoTpuTe KOJIIEKIIMIO HACEKOMBIX Pa3HbIX OTPSAAOB (00XKbsl KOPOBKA, 0Ca, Ky3HEUHK,
0abouka-OenssHKa 1 ap). Ha3oBUTE THUITBI 3aIIMTHBIX TPUCTIOCOOIECHUH Y KaKIOTO OpraHu3Ma.
OO0bscHUTE, B pe3ylibTaTe KaKOro HAMPaBJICHUS SBOJIIONHNH CHOPMUPOBAIUCH JAHHbBIE
MIPUCTIOCOOIICHHUSL.

buner Ne 23

1. DHepreTuueckuii 0OMEH B KJIETKE, POJIb MUTOXOHJIPUI B HEM.

2. HenacnenctBenHast (Moau(pUKaMOHHAS ) U3MEHYHBOCTD, €€ XapaKTePUCTHKA.

3. OCHOBHBIMHU CTPYKTYPHBIMH KOMIIOHEHTAMHU JTFOO0H IKOCHCTEMBI SIBJISIOTCS pacTEHUS,
KUBOTHBIE, rpHObI U OakTepuu. K kakuM QyHKIIMOHATBHBIM IPYIIaM OTHOCSTCS 3TH
opranu3mbl? [Tokaxxute cTpeIkaMu WX B3aUMOCBSI3U B 9KOCHCTEME.

buner Ne 24

1. O6pa3zoBaHue NOJOBBIX KIETOK y )KHUBOTHBIX. Mei03.

2. IIpucnocobaeHHOCTh OPraHU3MOB KaK pPe3yabTaT SBOTIOIUH.

3. PaccMmoTpuTe repbapuu Mxa, MarnopoTHUKA M IIBETKOBOTO pacTeHus. [lepeuncnure
MMEIOIIUECS Y HUX OpraHbl. BRISIBUTE YePTHI YCIIOKHEHHS B CTPOCHUHU ITHX PACTEHUN U
00BSICHUTE UX 3HAUYCHUE.

buner Ne 25

1. CpaBHUTENBHAS XapAaKTEPUCTUKA IPUPOTHBIX IKOCUCTEM U arpOIKOCUCTEM.

2. OCHOBHBIE HAIIPABIICHUS PA3BUTHS OMOTEXHOJIOTUH (T€HHAs!, KJIETOYHAS HHKEHEPUS,
KIIOHUPOBAHUE U Ip.).

3. CpaBHuTte KI1yOeHb KapTodens U TyKOBHUIlY pemdaToro iyka. OOBsICHUTE, TOUYEMY WX OTHOCST
K BHJION3MEHEHHBIM T0JI36MHBIM MO0eraM.



CocraB nporpammHuoro obecnedenusi (II0), coBpeMeHHBIX MPO(PeCCHOHAIBLHBIX 0a3 TaHHBIX
B/l u unpopmaunonno-cnpaounsie cucrem (MCC) (2023 r.)
1. Ilepeyens I1O

Tabauya 1

Neri/rt [HaumenoBanue [10 [IpousBoauTens Cnioco6 pacrpocTpaHeHus

(ruyensuonnoe unu c60600HO
acnpocmparsiemoe)
1 OnepanroHHas cucrema\WTware JInneH3snonHnoe
roHKkuX kimueaToB WTware

2 \Windows server 2008 Microsoft JInnensnoHHoe

3 Microsoft office 2010/2013 |Microsoft JInneH3noHHoe

4 \Windows 7 Pro Microsoft JlnmeH3noHHOE

3) MyTestXPro MyTestX Jlnnen3snonnoe

6 \Windows server 2012 Microsoft JInneHsnoHHoe

7 Windows 8.1 Microsoft JIrIeH3NOHHOE

3 \Windows 10 Pro Microsoft JInIeH3MOHHOE

0 Dr. Web Dr. Web JIutieH3noHHO

10  [Kacnepckwii UlaGoparopus Kacnepckoro [(CBoO60OAHO pacmpocTpaHsieMoe

11  |Adobe Acrobat Reader 9 IAdobe Systems JInIeH3MOHHOE

12  [Zoom Zoom CBOOOTHO pacrpoCTpaHsIeMOe

13  |Discord Discord CBOOOHO pacpoCTpaHIEMOE
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