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Paboyas nporpamma odimeoOpazoBarensHON yuebnoi aucuummael  OVIIL. 05 buonorus
pazpaboTaHa Ha ocHoBe TpeboBaHmii-DenepanpHoro 3akona ot 29.12.2012 r.Ne 273 @3
00 obpazoBanuu B PD.

MegepallbHOIO TOCYJApCTBEHHOTO 00pa3oBaTENBHOTO CTAaHAApTa CpPeaHero ooInero
00pa3oBaHus, yTBEPIKACHHOTO NpukazoM MunoOpHaykn Poccun ot 07.07.2022 N 535
(3apeructpupoBato B Muniocte Poccuu 08.08.2022 N 69570);

C YUETOM:-TIPOQHIIS TOIYIAEMOT0 00pa30BAHMS.

[IPUMEPHOH ITPOTPaMMBI

PexoMmenmanuii 1o oOpraHm3anM IOMydeHWUs cpefHero ofimero obpa3oBaHds B
npesenax OCBOCHHA 00pa3oBaTeNbHBIX TPOTPaMM CPEAHEr0 NpodeccHoHaNbLHOro
oOpazoBanus Ha 0Oa3ze OCHOBHOro oOIero obpasopamusi ¢ ydeToM TpeboBaHui
{enepanbHbIX TOCYJAPCTBEHHEIX 00pasoBaTelbHBIX CTaHJAPTOR M NONydaeMoit
npodeccur KM  CHEeHMATBHOCTH CPEIHEro MPOoQEecCHOHATBHOrO 00pa3zoBanus
(paspaboTansl JlenapraMeHTOM [OCYJAapPCTBEHHOM HOMMTUKM B cdepe MOArOTOBKH
pabounx xaapos u J{[1O MunroOpHayku Poccun copmectro ¢ @T'AY «DetepaibHbI#H
MHCTUTYT pa3BUTHs 0oO0pazoBaHus» (mucbMo JlemaprameHTa rocyaapCTBEHHOM
IOJIMTHUKA B cdepe noAroToBku padounx kaapos u JI1O MunobGpuayku Poccun ot
17.03.2015 Ne 06-259);

Meroaudeckux  peKOMeH/auui 10 paszpaboTke pabouux porpamMmm
001e00pa30BaTeNLHEIX  YUeOHBIX AHCLMIIAH B IIPEJIENax OCBOCHUSA OCHOBHOMN
npodeccuoHanbHOM 00pa3oBaTENbHON MpOorpaMMbl CPEAHEro MpOoQecCHOHATHEHOrO
obpazopanus (IIIIKPC u IIIICC3), paspadorannbix Otaenom npodeccHOHANBHOIO
oOpazoBaHus MuHucTepcTBa oOpa3zoBaHus W Hayku PecrnyOmuku Jlarecrana B
COOTBETCTBHM C PabouyuM ydeOHBIM IUIAHOM 0Opa30BaTEeNIbHOW OpraHu3alud Ha
2024/2025 yuebHbiit rof.
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1.HACIIOPT ITPOr'PAMMBI YUESHOM JUCHUIIJINHLI BUOJOT A
1.1. O6n1acTh NpUMeEHEHHUS IPOrpaMMbI

Pabouas nporpamma yuweOnolt mucruiuimHbl OVILOS.BHomorus gBISeTCS 4YacThIO
obpazopatenbHOl nmporpamMMel CITO mporpaMMB! OATOTOBKH CIEIHATNCTOB CPEAHErO 3BEHA B
coorBercTBHM ¢ OGI'OC 1o cnenuansrnoctr 20.02.02 «3amuta B 4pe3BHIYaMHBIX CUTYAIHAXY
1.2. MecTo amcuuniauHbI B CTPYKTYype obOpasoBarteiabHoll mporpammsl CIIO mporpammbi
noaroToBku cnenuajucros cpeasero 3seHa (IIIICC3): mucnunnnna «buonorusy» BXOIUT B
00111e06pa30BaTENbHYI0 MOATOTOBKY M OTHOCUTCS K 00MIe00pa30BaTe/IbHBIM JUCIHIUIHHAM.

[Iporpamma HanpasnieHa Ha GopmupoBanue oOmux komnerennuii (OK):

OK 1 llonumare CyIHOCTh M COIMAIBHYIO 3HAYHMOCTH CBoel Oyaymieit mpodeccuu,
HPOSABIIATH K HEH yCTOWYMBBINA HHTEPEC.

OK 2 Opranus3oBsIBaTh COOCTBEHHYIO JCATEIBHOCTH, ONPENENSTh METOJBl pPEIIeHUS
npodecCHOHANBHBIX 3a/4ad, OIICHHBATh UX 3QGIEKTHBHOCTH U KAU4ECTRO.

OK 3 OueHuBarh pyCKH U IPUHUMATh PEIIEHHS B HECTAHAAPTHHIX CHTYaIMsX.,

OK 04 OcymiecTBiaTh MOKUCK, aHAIM3 H ONCHKY HHGOpMaue, HEoOXOAMMOH st
IIOCTaHOBKH M peHIeHUs MpodeCCHOHANBHBIX 3a/ady, Npo(eCcCHOHANBLHOTO W JIHYHOCTHOTO
Pa3BHTHAL.

OK 05 MHcnomp3zoBath HHGOPMAMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJOIMH I
COBEPIICHCTBOBAHUS MPOQeCcCHOHATBHOM eI TeIbHOCTH.

OK 06 Pabotate B KO/UIGKTMBE W KOMAaHJE, B3aMMOJECHCTBOBATH C PYKOBOJACTBOM,
KOJIJIETaMH ¥ COIIMAIbHBIMH NTapTHEPAMH.

OK 08 CaMocrosTensHO OIpemesaTs 3afadd  MpoGeCcCHOHATBHOr0 W JMYHOCTHOTO
pPasBUTHS, 3aHHUMATBCA  CaMOOOpPa3’OBAaHMEM, OCO3HAHHO  IUIAHUPOBaTh  IOBBLIIICHUE
KBasIH hHKAIIHH.

OK 09 OcymecTBisTe NpoQeccCHOHANBHYIO NEATEIBHOCTh B YCIOBHSAX OOHOBJIEHHS €€
Lene, coaepKanus, CMEHbI TEXHOJIOTHIA. ’

1.3. Ilesin 1 321298 JTHCHHAILIHHBI — TPEOOBAHMSI K PE3yJAbTATAM OCBOCHHS JHCIHHIIHHBI

Conepxanue paboueit nporpammbel «buonorus» HampapieHO Ha JOCTHIKCHHE
CIEAYIOIUX LeJIei:

* moyyueHue ¢yHIAMEHTAIBHBIX 3HaHWi o Ounojormuecknx cucreMax (Kierka,
Oprannsm, [onmynsuus, Buna, Dxocucrema); HCTOPHH Pa3sBUTH COBPEMEHHBIX IIPEICTABICHUN O
JKUBOM NPHUPOAE, BBLIAIOIMIMXCSA OTKPHITHAX B OHMOJIOTMYECKOH HayKe; poyd OHOJIOTHYEeCKOi
Hayki B (GOpPMHpPOBaHHH COBPEMEHHOM €CTECTBEHHO-HAyWHO!N KapTHHBI MHpa; METOoJaX
HAYYHOIO MO3HAHMS;

* OBJI3JCHUE YMEHMUSMH JIOTHYECKU MBICIUTh, OOOCHOBBHIBATH MECTO M POJb
OHOJIOTUYECKAX 3HAHHUH B MPAKTHYECKOH [ESATENbHOCTH JIIOJeH, pPa3sBUTHH COBPEMEHHBIX
TEXHOJIOTHH; ONpenensTh XuBbie OOBEKTHI B MPHUPOJE; MPOBOAUTH HAOMIOJEHHS 3a
9KOCHCTEMaMH C I[€JbI0 HX ONHMCAHHUS U BHIIBIEHHWS ECTECTBEHHBIX M aHTPOIIOTCHHBIX
HU3MEHEHN; HAXOIUTh U aHAIM3UPOBATE HHPOPMAIHIO 0 XUBBIX 00BEKTaX;

* pa3sBUTHE IIO3HABATEJIBHBIX HMHTEPECOB, HHTEIEKTY&IbHBIX ¥  TBOPYECKUX
criocoOHOcTel 00y9alomMXCcs B IPOIECCE M3yUeHHS OMOJIOTHYECKHX SBIICHHU; BBIJAFOIIUXCSH
JNOCTHKEHWH OHMONOTHH, BOWIEANX B  OOIICYCIIOBEUECKYIO KYJIbTYPY; CIIOKHBIX U
IPOTUBOPEYMBBIX IIyTeH pa3BUTHUS COBPEMEHHBIX HAy4HBIX B3TJSIIOB, HACH, TEOpHH,
KOHUENLMH, THrmore3 (0 CyIIHOCTH M NPOHCXOXKAEHWH JXXU3HH, 4YElOBeKa) B Xoae paboThl
Pa3TMUHBIMA HCTOYHHKAMH HH(OpMAaIHH;

* BOCIIMTaHHE YOEXJEHHOCTH B HEOOXOAMMOCTH TO3HAHHS JKHBOH MPHPOIBI,
HEOOXOMMOCTH PAlHOHATIBHOTO IIPHPOAOIIOIB30BaHIA, OEPEAKHOr0 OTHOIICHUS K IIPUPOIHBIM



pecypcaM M OKpYXKarolleH cpeze, COOCTBEHHOMY 3/I0POBbBIO; YBRKEHMS K MHEHHUIO ONIOHEHTA
npHu 00CyXIeHHH OHOTIOTHIECKUX MpoOIIeM;
* HUCIOJIL30BAHUE MPHOOPETEHHBIX OMONOTMYECKUX 3HAHUN M YMEHHH B IOBCEIHEBHOM MXH3HH
JJsL OLEHKM IOCIEICTBHH CBOEH JEATENBHOCTH (M JCATENBHOCTH [APYrHX JIOACH) IO
OTHOINEHHIO K OKpYXarolled cpene, 3A0POBBIO APYTHX JIHOJEH M COOCTBEHHOMY 3I0pOBLIO;
obocroBanue B coOMOAEHIE MEP NPOGUIAKTHKY 3a00IeBaHUi, OKa3aHHe MEPBOH MOMOLIH MIPU
TpaBMax, COOJIIOJIeHHE IIPAaBUJI ITOBEJICHHSI B IIPUPOJIE.

OcBoenue cosiepxanns yaeOHON AUCIUIITMHE « BHOMOTHSAY» 00ECIIeYnBAET JOCTHIKEHUE
CTYZICHTaMH CJIEIYIONINX Pe3yJbTATOB:
* IUYHOCHHBIX:
— c)opMHPOBAHHOCTD TyBCTBA FOPIOCTH M YBAKEHHS K HCTOPHH H JOCTHXEHUAM
OTEUECTBEHHOM OMOJIOTHYECKOH HAYKH; IPEICTAaBICHHS O I[EJIOCTHOW €CTECTBEHHO-
Hay4HOU KapTHHE MHPA;
— IIOHMMAaHHE B3aNMOCBSI3M M B3aUMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, WX BJIHAHHA Ha
OKpYXAIOLIYIO Cpely, SKOHOMHYECKYIO0, TEXHOJIOTHIECKYIO, COLMATIbHYIO M 3THUYECKYIO C(hephl
JESATEIHOCTH YEI0BEKa;
— CHOCOOHOCTH MCIIOJNIF30BATH 3HAHMSA O COBPEMEHHOH €CTECTBEHHO-HAYIHOM KapTHHE MHpa B
00pazoBarensHOM U poecCHOHATBHOMN JeSITEIEHOCTH; BO3MOXKHOCTH
HHGOPMALHOHHON cpebl 11 00ecnedeH s MPOAYKTUBHOI'O CaMO0Opa3OBaHHs,
— BIAJCHWE KyJBTYpoll MBIIUICHUS, CHOCOOHOCTE K 00OOINEHMIO, aHAH3y, BOCHPHITHIO
uH(popManuy B 006JaCTH €CTECTBEHHBIX HAYK, IOCTAHOBKE LEJTH U BEIOOPY MyTel €€ JOCTHKEHHS
B IIpoQecCHOHANBHOM cdepe;
— CHOCOOHOCTh PYKOBOJICTBOBATBCA B CBOEH JEATENHHOCTH COBPEMEHHBIMH INPUHIUIIAMH
TOJEPAHTHOCTH, IUAIOTAa W COTPYIHHYECTBA; T'OTOBHOCTH K B3aUMOICUCTBHIO ¢ KOJUIETaMH,
paboTe B KOJUIEKTHBE;
— TOTOBHOCTH HCIIOJIb30BaTh OCHOBHBIE METOJBI 3aIlIUTH OT BO3MOXHBIX IMTOCIIEICTBUI aBapHii,
KaracTpod, CTHXHHHBIX OeICTBU;
— oOnagaHue HaBbIKaMU Oe30macHOM paboTBI BO BpeMs MPOEKTHO-MCCIEIOBATENbCKOM u
9KCTIEPUMEHTANIFHOH NeATENbHOCTH, IPH HUCTIOIb30BaHUH JIADOpaTOpHOTro 060pyI0BaHHS;
— CIIOCOOHOCTD UCTIOJIH30BATh MPHOOPETEHHBIC 3HAHKS W YMEHUS B TPAKTHICCKOM
JEATCIPHOCTH W HOBCEIHEBHOH JKW3HH JUIS COONIONEHUS Mep NPOGUIAKTHKH OTpPABJICHHIA,
BUPYCHBIX U JIpyTHX 3a00JIeBaHHH, CTPecCcOB, BpPETHBIX IPHBBIYEK (KYpEeHHS, aIKOroJIN3Ma,
HapKOMAaHHH ); IIPaBUJI IOBEICHH B IPUPOJIHO# Cpene;
— TOTOBHOCTH K OKa3aHHIO IIEPBOM IIOMOINH IIPH TPaBMaXx, IPOCTYAHBIX U APYIUX 3a00JeBaHHUAX,
OTpaBJIEHUAX NMUIIEBEIMH MPOIYKTAMH;
* MemanpeoMemublx:
— OCO3HAaHME COLUAIBPHOH 3HAYUMOCTH CBOEH mpodeccHr/CrennuaibHOCTH, Oobnaganue
MOTHUBaIMeH K OCYIIECTBICHHIO MPOGECCHOHATBHOM IeITeNLHOCTH;
— IOBBIIICHHUE HHTEJUIEKTYIbHOTO YPOBHS B MPOLIECCE M3YUCHHS OMOIOTHISCKAX
SBJICHUH; BBIJAIOMIUXCSA JOCTIDKCHHN OHOJIOTHH, BOIICHIINX B OOIIEYETIOBEYECKYIO KYIBTYPY;
CJIOXHBIX M MIPOTHBOPEYMBBIX ITyTeH pa3BUTH COBPEMEHHBIX HAYYHBIX B3IIIAIOB, HIIel, TEOPHI,
KOHIICMIMH, TUIoTe3 (0 CYIIHOCTH M IPOMCXOXKICHHH >XH3HH, YeJOBEKa) B X0jA¢ paboThl ¢
pa3IMYHbIMU HCTOYHHKAMH HH(oOpMaImy;
— CHOCOOHOCTh OpPraHU30BHIBaTh COTPYOHHYECTBO E€IMHOMBINIJIEHHUKOB, B TOM YHCIE C
HCIIOJIb30BAHHEM COBPEMEHHBIX HHGOPMAIMOHHO-KOMMYHHKAIHOHHBIX
TEXHOJIOTHM;
— CII0COOHOCTH MOHUMATh NIPUHIUNEI YCTOWYHBOCTH M MIPOAYKTHBHOCTH YXHBOM TIPHUPOIBI, ITyTH
€€ MU3MEHCHUS I0]] BIMSIHUEM aHTPOIIOTEHHBIX (PaKTOPOB, CIOCOOHOCTH K CHCTEMHOMY aHAIH3Y
r700albHbIX 3KOJIOTHYECKHX MpoOJieM, BOIPOCOB COCTOSIHHS OKPY)KAaIoOIeH cpembl |
PalHOHAILHOTO UCIIOJIB30BAHMS IPUPOAHBIX PECYPCOB;
— YMeHHe 060CHOBBIBATh MECTO H POJIb OHOJNOIHIECKHX 3HAHHH B MPAKTHYECKON HESTCIBHOCTH
JIOICH, Pa3BHUTHH COBPEMEHHBIX TEXHOJIOTWH; ONpPERENATh JXUBBlE OOBEKTHI B HIPHPOJIE;



NPOBOJMTH HAOMONCHHA 38 IKOCHCTEMAMH C LEJBI0 UX ONMHCAHHS U BBIABJICHHAS €CTECTBEHHBIX 1
AHTPOIOTCHHBIX U3MECHEHUH; HAXOUTE ¥ aHAIM3UPOBATh HH(POPMALIHIO O JKHBBIX 00BEKTaX;

— CIIOCOGHOCTDH IPUMEHATH OHOIOTHYCCKHE M DKOJOTHYECKHE 3HAHUS JIJIsI aHATIM3a

NPUKJIAJHBIX MPo0ieM X03AHCTBEHHOM NeATeNbHOCTH;

— CIIOCOOHOCTb K CaMOCTOSTENBEHOMY IIPOBEAECHHIO HCCIIEAOBAHMM, IIOCTAHOBKE E€CTECTBEHHO-
HAy4HOrO OSKCIIEPHMEHTa, HCHOJb30BAHMIO HH(GOPMAIMOHHBIX TEXHOJOTHH g pelIeHHs
Hay4HbIX ¥ IPo(eCCHOHATBHBIX 3a/1aY;

— CIIOCOOHOCTh K OIEHKE OSTHYECKHX acleKTOB HEKOTOPHIX HCCNENOBaHUM B 007acTH
OnoTexHoNOruy (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUTOAOTBOPEHHUE);

* HPEOMEMHbIX:

— chOpPMHPOBaHHOCTb MPEICTABICHUI O POIM M MecTe OMOJOTHH B COBPEMEHHOM HaydHOM
KapTUHE MHUpA; IOHUMaHUe poiu OHOJIOTUH B (POPMHPOBAHHH KpPyrozopa M (hyHKIHOHAIBHOR
rPaMOTHOCTH ISl PELICHUS IIPAKTHIECKUX 33,134,

— BJIAJICHAEC OCHOBOIIOJIATAIOIIMMHA IOHATHSIMH K IIPEJCTaBICHUSMU O JXHBOM INPHPOXE, €€
YPOBHEBOH  OpraHu3alil 4  SBOJIOLUUHM; YBEPEHHOE TOJB30BAHHE  OHOJOTHYECKOM
TEPMHUHOJIOTHEH ¥ CUMBOJIHKOM;

— BIIaJIeHHe OCHOBHBIMHM METOJaMH Hay9HOTO [TO3HAHWS, HCIONb3YEMBIMH IIPH OHONOTHYECKHX
UCCIICIOBAaHUAX JKHUBBIX OOBEKTOB M JKOCHCTEM: OIMCAHHEM, H3MEPCHHEM, IPOBEACHHEM
HaOII0IeHUi; BBIIBIICHAE U OLIEHKA AaHTPONOr€HHBIX

HU3MEHEHMI B IPHUPOJIE;

— chOpMHUPOBAHHOCTh YMEHHI OOBICHATD PE3yNbTaThl OHONOTMYECKUX IKCIIEPAMEHTOB, PELIaTh
3JIEMCHTAPHBIC OMOIOTHIECKHE 3a/1a4H;

— copMHUPOBAHHOCTE COOCTBEHHOH MO3UIIUH 110 OTHOIICHUIO K OMOIIOrnueckoil mHpopManuu,
HOJTy4aeMOH M3 pa3HBIX HCTOYHHKOB, INTOOAIIEHBIM 3KOJIOTHYSCKHM

npoGyieMaM U IIyTAM HX PEILICHHA.

B pesynsrare u3yueHus yueOHOW aucumMmumHEL «buomorma»  oOydarormmics
JIOJDKCH 3HATh:

e OCHOBHBIC ITOJIOXKCHHUS OHOJIOTMYECKUX TEOPHI ¥ 3aKOHOMEPHOCTeH: KIETOYHON TeOpHH,
3BOJIOUMOHHOTO Y4eHus, ydeHus B.M.BepHamckoro o Ouocdepe, 3zaxomsr I'.Mennens,
3aKOHOMEPHOCTEH H3MEHYHBOCTH H HACJICACTBEHHOCTH;

e CTpoeHHe U QYHKIIMOHUPOBaHHUE OHOIOTHIECKHX 00BEKTOB: KIIETKH, T€HOB H XPOMOCOM,
CTPYKTYPHI BEJa H 9KOCHCTEM;

e CYIMHOCTh OHOJOTHUECKUX IPOIECCOB: PAa3sMHOXEHHUS, OIUIOAOTBOPEHHS, IEUCTBHS
HCKYCCTBEHHOIO M  €CTeCTBEHHOro otOopa, (opMHpOBaHHE  MPUCIOCOONICHHOCTH,
IPOUCXOXKIEHHE BUAOB, KPYTOBOPOT BEIIECTB M IPEBPAICHAE SHEPTUH B KIIETKE, OpraHu3Me, B
9KOCHCTeMaX U Omocdepe;

e BKJIAJl BBITAIOIMUXCS (B TOM YHCIIE OTEUECTBEHHBIX) YYEHBIX B Pa3BUTHE OHMOJIOTHIECKOM
HayKH;

o OHOJIOTHYECKYIO TCPMHHOJIOTHIO H CHMBOJIUKY
B pe3ynbraTe 0CBOEHHS MCIUILTAHBL 00YUaIOUIHACS JOIDKEH YMETh:

¢ OOBSCHATH pOJb OHONOTHH B (POPMHUPOBAHMH HAyYHOTO MHPOBO33PEHUS, BKJIAN
OHOJIOTHYECKUX Teopuit B (popMHUPOBaHIE COBPEMEHHOMN €CTECTBEHHO-HAYYHOU KapTHHBI MHpa;
€IMHCTBO JKUBOW M HEXHUBOH IMPHUPOJEI, POJCTBO KUBBIX OpraHU3MOB; OTPHIATENBHOE BIHSHUE
AJIKOTOJI, HUKOTHHA, HAPKOTHYECKMX BEHIECTB Ha SMOpPHOHANbLHOE M IOCTAIMOpPHOHAIIBHOE
pa3BUTHE 4YEJIOBEKA; BJIUSHUE OHKOJOIMYSCKUX (aKTOPOB HA MKHMBBIE OpPraHU3MBI, BIIMSHUE
MYTareHOB Ha PaCTCHHUA, )KUBOTHBIX H YEJIOBEKA; B3aMMOCBSI3U U B3aUMO/IEHCTBHE OPraHu3MOB U
OKpYXaroIeil Cpeabl; NPUIHHBI U (HAKTOPHI BBOJIOIHMH, H3IMEHIEMOCTb BHJIOB; HapyIICHHSI B
pa3BUTHH OPTraHWU3MOB, MYTAallMH M HX 3HAYE€HHE B BO3HUKHOBCHHHM HACJIECJACTBEHHBIX
3a0oJieBaHUl; yCTOWYHBOCTh, PA3BUTHEC ¥ CMCHBI IKOCHCTEM; HEOOXOAMMOCTh COXpaHEHUS
MHOT000pa3ust BU/IOB;



® pelnaTh 3JIEMEHTapHbIe OHMONOTMYEcKHE 3ajauy; COCTABIATH OJIEMEHTAPHBIE CXEMBbI
CKpCIIMBAaHUsS M CXEMBI IEPEHOCA BEINECTB M IEpeladd DHEPrdu B IKocHCTEMaX (Lenu
NHMTAaHHUA); OIKCHIBATE OCOOCHHOCTH BHAOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO;

¢ BHIBIIATh NPHCIIOCOONEHHA OPraHM3MOB K cpelle OOMTaHMSA, UCTOYHHMKH M HAIHYHE
MYTareHoB B OKpYXarolleH cpeAe (KOCBEHHO), aHTPOIOTCHHLEIE H3MEHEHHS B JKOCHCTEMAX
CBOEH MECTHOCTH;

 CPaBHUBAaTh OHOJIOrMYECKHE OOBEKTBI: XHMHYCCKHI COCTaB TEJI XHMBOM M HEXHBOH
OpUPOJBI, 3apOABINEH 4YeloBeKa M JAPYIMX OIKWBOTHBIX, NUPHPOJHBIE DKOCHCTEMBl H
arpoSKOCHCTEMBI CBOCH MECTHOCTH; IIPOIECCH (ECTECTBEHHBI M HMCKYCCTBEHHBIM OTOOD,
nooBo¢e U Gecrnonoe pa3MHOXEHUE) H JeaTh BBIBOABI K 00OOIICHNs Ha OCHOBE CPAaBHEHHUS H
aHam3a;

* QHAIM3UPOBATh U OLIEHUBATH Pa3/IMUHbIEC THIIOTE3H O CYIIHOCTH, IPOUCX0XKICHUH KH3HH
¥ 4E€JI0BEKa, ro0aIbHbIE 3KOJIOTHYECKHe MPOOIeMBl U UX PEIICHUS, TOCIIEICTBUS COOCTBEHHOM
NIESTENBHOCTH B OKpyXKalolnei cpene;

e N3y4aTh U3MEHEHUS B SKOCHCTEMAX Ha OUOJIOTHYECKUX MOJCTIAX;

e HAXOAUTh HH(pOpManui0 O OHONOrHYECKHX OOBEKTaX B pAa3MUYHBIX HMCTOYHHKAX
(yyeOHHKaX, CIIpaBOYHUKAX, HAYUHO-TOMY/ISIPHBIX M3AaHUAX, KOMIBIOTEPHBIX 0azax, pecypcax
ceTd MIHTepHET) U KPUTHYECKH €€ OIICHUBATD;

HCHO0JIB30BATh NPHOOpPETEHHbIE 3HAHUA U YMEeHHSI B IPAKTHYECKOH JeATEeIbHOCTH H
MOBCEAHEBHOM KUZHU:

o IS COONIONICHHSI Mep MPOGUIAKTHKA OTPABJICHUI, BUPYCHBIX M APYrHX 3a00JIeBaHHIA,
CTPECCOB, BPEeOHBIX MPHUBBIYCK (KYpEHHs, aJIKOrolM3Ma, HapKOMAaHHH); MpaBU] IOBEACHUA B
MIPUPOSHOMU Cpene;

» OKA3aHHMs TMEPBON TOMOIIY NPH TPAaBMATHYECKUX, IIPOCTYAHBIX U JPYTUX 3a00JICBAHUSX,
OTPABJIEHUSX ULIEBHIMH NPOAYKTaMHU;

OIEHKH DJTHYECKHX AaCIIEKTOB HEKOTOPBIX HCCIIENOBaHUH B OONACTH OHOTEXHOJIOTHH
(KJIOHHPOBAHHE, HCKYCCTBEHHOE OILIOJOTBOPECHUE)

1.4. PexomeHnayemMoe KOJHYCCTBO YACOB HA 0CBOCHHE NPOTrPAMMBbI M CHMILIMHDIL:
e  MakcuMaybHas yycOHas Harpy3ka — 39 4acos;
e oOs3arenbHas ayaquTopHas yueOHas Harpy3ka — 39 qacos;



2. CTPYKTYPA U COAEPXXAHUE YUEBHOM JUCLIUITIMHBI
2.1. O6bem yqeOHOI AHCHATIIMHEI H BUABI Y4e0H0i paGoTnI

Buj y4ye6noit paboTni TpynoeMkocTh 4acoB
1 cemectp
O61mas Tpya0eMKOCTD 39
AyauTopHas yuefHas Harpy3ka (Bcero) B TOM YHCJIE: 14
JIex1oHHBIE 3aHATHS
[TpakTidecKue 3aHATUSA: U3 HUX 3a4eT 2 Jaca 25
HUTOIoO: 39




2.2. TEMATHUYECKU IJIAH Y COAEP)KAHHUE YYEFHOM JUCIUIIINHBI

«BUOJIOT' Uy

HaunmeHnoBaHue
pa3esioB H TeM 3AHATHIH

Copepxanune yae0HoOr0o MaTepHaJia,
NPAKTHYCCKHE 3AHATHS. U CAMOCTOSITEILHAA
‘paboTa o0yJaromuxcst

O0LeM
92C0B

YpoBenn
OCBOCHHS

2

4

Copepkanue y4e0HOro MaTepuaJja

Baenenne

Jleknusi-npe3eHTAIHS CO BCIOMOTaTeIbHBIMH
TEXHHYECKHMH CPeICTBAMH 00yUYCHHS
buonorus xak Hayka. Kpatkas uctopus pa3BHTHS
ononoruu. [IpU3HAKH XKHUBEIX OPTaHHU3MOB.
MHoroo6pa3ue »HBBIX OPraHU3MOB. Y pOBHEBAS
OpraHU3alHsl XKHBOU MPHUPOJIBI ¥ IBOJIIOLHS.
Mertoap! TO3HaHUS XKUBOH Tpuposl. OO1IHe
3aKkoHOMepHOCTH Ouonorud. Iipeamer usyuenus
o6obmaromero xypca « bruonorusy, uenu u
3ajauu Kypca. M3ydeHne oCHOBHEIX
3aKOHOMEPHOCTEH BOZHUKHOBEHUS, Pa3BUTHUA H
CYIIECTBOBAHHUS KU3HH Ha 3eMJIC H COBPEMEHHOIM
ee opranm3anun. Ponp 6nonoruy B
(OpMEPOBAHUH COBPEMEHHOH €CTECTBEHHO-
HAyYHOH KapTUHEI MUpPa M B NPaKTHYECKOH
JesaTesbHOCTH yoaeit. CoOmonenne paBul
NIOBE/ICHMS B IpHpo/ie, GeperkHOE OTHOIIECHHUE K
OuonorudeckuM oObeKTaM (pacTeHusIM U
YKMBOTHBIM H HX coobINMecTBaM) H X OXpaHa.
JeMoHCcTpanuu

Buonorugeckue cucTeMpl pa3HOTO yPOBHS:
KJIETKA, OPTaHU3M, MOy JIAIHS, SKOCUCTEMA,
6uocdepa.

Pazoen 1. OCHOBBLI MATOJI0THH |

Tema 1.1. MeToap! IATOJIOTHH.
Knerouynas reopus

Copepxanue yueGHOro MaTepuaja

Jlekuun

Yro takoe knerka. E€ pasmepsl. Kakue metons
1 MPpHOOPHI HCTIONB3YIOT T U3YYEHHUS KIIETOK.
Cospatenu  xnerounod  Teopuu. Kaxosh
OCHOBHBI€E ITI0JIOKEeHH KJIETOYHOMN TEOpPHH

Tema 1.2.0cobeHHOCTH

Conepkanue y4e¢0HOro MaTepuaia




XHMHYECKOTO COCTaBa
KJIETKU. Bosa u ee poms B
XKHU3HEAEATESILHOCTH KIIETKH.
MunepanpHbI€ BEIECTBA U HX
POJIb B KIIETKE

Jlexuusa-npesenranus co
BCHOMOTATEJIbHLIMH TeXHHYECKHMHA
cpeacTBaMH 00y4eHHsA

XHUMHUYECKHE DJIEMEHTHI KICTKHA. XUMHUYECKAE
BEIIECTBA KIICTKH. POJIb BOABI B KIIETKE.
CaoiicTBa BOJBI. MUHEpaTbHEIC BEIECTBA
KJIETKHA U ¥X POJIb.

IIpaxTH4YecKoe 3ansATHE:2
Kretka cTpyxTypHas enaHUNA )XUBOTO.

Copepikanue yue0HOro MaTepuaia

Tema 1.3. Oprannueckue
BellecTBa. YTIeBOAI U HX POJb B
KU3HECATEIBbHOCTH KIIETKH.
Jlunune! ¥ ¥X pons B
XKHU3HEIEATETEHOCTH KIICTKH.

Jlexnusi ¢ HCIOJIb30BAHHEM HATJISITHBIX
nocoduii. YriueBoas! 1 Ux Kiaccuduxanus,
OyHKIHUH yrieBoAoB. Jiunmuas! u ux
Kinaccuukanysi, OyHkuun TMnuIoB

IIpakTHYeckoe 3ansaTHe: 3
MoHo,1u-,10IcaxapyuibL.
Jlumm ap1, Knaccudukanus,

Tema 1.4. CtpoeHue u QyHKIHA
6enkoB. epmMeHTHI

Coaepxanne yae0HOro MaTepuana

Jexuna. benkxn %4 uX CTpOEHHE.
Knaccudukarms 0enkoB. YPOBHH OpraHU3aIl[du
OenxoBoH  Mosekyabl. DyHKuuMH  OEJIKOB.
CsoiicTBa OenkoB. [lenarypanus 6enka.

Tema 1.5 . HykneHHOBEIE KHCIIOTHI
U HX POJIb B XHM3HEACATEIbLHOCTH.

Coaepxanue yue6Horo matepuania

Jlexnusi. HyKkjienHOBEIE KHCIIOTHI M MX THIIBL.
Crpoenue JHK u PHK. Tunsr PHK

Hpam‘nqecxoe 3AHATHEC!: OpI‘aHquCKI/IC
BCHICCTBA KJICTKH.

Tema 1.6.CtpocHue
9YKapHOTHIECKO KIICTKH.

Copep:kanne yueGHOT0 MaTepHaJIa

Jekunsa. buonoruueckue MmeMOpaHsbl.
Opranounns! kietku. Kierodnoe s1po.
XPOMOCOMBIL,CTPOCHUE,PYHKIIHH.
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Ilpakraveckoe 3ansitHe: OpraHOMABI KIECTOK
SYKapHOT.

Tema 1.11.Bupycer

CoaepxaHue yueGHOr0 MaTepHuaJia

Jlexoun

. Bupycei. CpaBHEeHHE HEKIIETOYHEIX U
KJIECTOYHBIX GOPM XKH3HH.

Hemoncmpayuu

Bupst BupycoB. CtpoeHne BHpyca TabadHOMN
Mo3anku. Coug.

IIpaxkTH4eckoe 3aHsATHE:§
Bupycsl. CTpoenue BUpYCOB.

Tema 1.12. ITuranue KieTku

Coaepkanue yue0HOro MaTepHaJa

Jlexuus ¢ HHTEPAKTHBHO Npe3eHTANNEH
Crroco0sn1 nuranus,

Jemoncmpayuu
IIpeacraBuTeny aBTOTPOGHBIX M reTepoTPOPHBIX
OpraHu3MoOB

Tema 1.13.00MeH BelecTB B
KJIETKE

Coaepxanune yuebHOro MaTepHana

IIpoGaemuas _ JieKiMs ¢ HHTEPAKTHBHOH
npe3enranueii. 'omeocras, IIacTuueckuii |
SHepreTH4ecKuii oOMeH. Merabommsm
JemoneTpanusa HarsgHoro mocobus " OOoMeH
BEIECTB B KIIETKE

Tema 1.14. Duepreruyeckuit

CoaepxaHue yueOHOro MaTepHaJia
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o0MeH oOMeH

Jlexnms:

OHepreTudeckuil 0OMEH B KIIETKE.
Juccummianus. STansl 3HEPTETHYECKOTO
o0MeHa: MOArOTOBUTENbHBIH, OECKUCIOPOIHEIMH,
KHCJIOPOJHBIN

JeMoHCTpanns HarIJHOTO ocoOust "ITarsl
9HepreTudecKkoro oomena”

HpaKTH‘leCKOC JAHATHC: FJ'II/IKOJ'II/IS, JBIXaHUE,

Tema 1.1, )KusHeHHBIH UK
KIeTKH. JleJeHue KIETKH.
Muro3s

Coaep:xanue yuyed0HOro MaTepuaja

IlpakTH4eckoe 3anaTHE: 12
Mmuto3. Bruonoruyeckas poyib MHTO3a.

IIpakTHyeckoe 3anaTue: Buabl

Tema 1.5. OmiofoTBOpeHHE OHIIQAOTBODCIIT:
IIpaktuueckoe  3amarwe:OHTOTeHe3.  THIBI
OHTOTEHE3a, Tepwoe! OHTOTEHE3a.

Tema 1.6. UnguBuyansHOe
pa3BUTHE.

3apombIIcBOE Pa3BUTHE OPraHU3MOB. OTAllbl
SMOPHOHAIBHOTO Pa3BUTHS MIICKONUTAIOLIHX.
BsanMmopeiicTBHe  wacTelf  pa3BHBAIOIIErocs
sapoapima. 1 locToMOproHaIBHBIH IEpHO/.
CxonctBo  3apojsiieid ¥ 3MOpHOHAIbHAA
JABEPTCHITUS IPU3HAKOB.

Tema 1.7 Ucropus pazButus
TCHETHUKH.
['ubpuponorndeckuii METON

IIpakTuyeckoe 3aaaTHE: 3aKOHb Menaens.

Tema 1.8 3akoHoMepHOCTH
HAacJICACTBCHHOCTH H
U3MEHUYHBOCTH

[TpakTrueckoe 3ansaTue: M3smenunBocTs. Buabl
u3MeHInBOCTU. MomubukanosHas u
HacCJIeJICTBEHHAs U3MEHUHBOCTh. HopMa peakiuu.
MyTaruu.

Tema 4.1. OCHOBHEIE METOIBI
CEeNEKIUH U OHOTEXHOIOTHHI

[IpakTH4eckoe 3anarue: CeneKuus.

[onunnouaus U oTAaNCHHAS THOPHAM3AIIS.
HckyccTBeHHDIH MyTareHes. bruotexnosorus.
['ennas unxenepus. Kierounas urmxenepus.

Tema 5.9. Bo3aukdosenue
KH3HT Ha 3eMIie

Hpakruueckoe 3anaTne: Bo3HHKHOBEHHE
XKHU3HE Ha 3emiie. ' UnoTe3sl 0 IPOUCXOKICHAN
XKHU3HH (KpeallHOHU3M, THIIOTe3a
CaMOIIPOU3BOJIBHOTO 3aPOKACHHS KU3HH,
TUIOTe3a MAHCIIEPMUHU, THIIOTE3a
Onoxumuaeckoit aposory). CoBpeMeHHbBIE
IPEACTABICHAS O IPOUCXOXKICHUN
KU3HH (THNI0TE3a a0HOT€HHOTO 3apOXKIECHHS
HU3HH) JIeMOHCTpanus HaTJISIHBIX TOCOOHH.
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Tema: DBomonus 6uocdepsl.

IIpaxrHuyeckoe 3ansiTHe: KOMIIOHEHTHI
onocdepsl. PyHKIMM KUBOTO BELIECTBA
JleMOHCTpanus HarjIsaaHBIX TTOCOOHIA.

JAuddepennupoBannblii 3auer

Bceero: 39 yacos
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3.YCJIOBHA PEAIMSAIIUU ITPOI'PAMMBI YYEBHOU JUCITAIIIMHEI
3.1. TpeboBanusi K MEHEMAILHOMY MaTePHATLHO-TEXHHYECKOMY 00ecIiedeHn 0
pean3aluy AHCHHIIHHDI
Peanuzanusa yue6H0H AuCUMIUIMHE TpeOyeT HAWIHS yueOHOM ay JUTOPHH:
-IT0CaA0YHEIE MECTA CTYIEHTOB;

e  palouee MeCTO IpenoJaBaTes;

e  pabouas MenoBasi JOCKa;

. JEMOHCTPAIUOHHBIHA CTOJT;

e  HarmiaHele nocoOus (y4eOHHKH, ONOpHBIE KOHCIEKTHI-IJIAKATHI, CTEHJBI,
KapTOYKH, Pa3JaTO4YHbIN JUIAKTHYECKUI MaTepyal, CIpaBOIHbIA MaTepuan).

e  KOMIUIEKT Y9eOHO-METOAUIECKHX TTOCOOHIT 110 GHOTOTUY;

o  yabopaTopHoe o0opynoBaHHE (MHKPOCKON ¥ MHKpompenaparsi, mogeis JHK,
repbapuit, 1aboparopHas mocyZia 1 XAMHYECKIE PEaKTHBEI)

e BHJICOMATEPHAIIBI
Texnuueckue cpeocmea 0OVYeHus:

¢  HoytOyk

¢  MyJbTHMEHIHIHBIA IIPOEKTOP.
3.2. Mndopmannonnoe odecnedenue o6yyenns. (Ilepeuens pekoMeHnayeMbIX yueOHBIX
n3nanuii, MUaTepHeT-pecypcoB, JONOJHATEIbHOMH JIHTEPATYPHI).
OcHoBHbIC HCTOUHHKU:
1. Kamerncknii A.A. buonorus. O6mas Ouomorus. 10-11 xn.: y4ebuuk /Tlog pem.A.A.
Kamenckuit, E.A. KpukcynoB, B.B. Ilacewnuk.- M.: J[lpodpa, 2020.- 368 c.
2.bemses K., Hemmmun I'M., Kysnemosa JLH. u n1p. buonorus (0a30Bbiif  ypoOBEHB).
10xmace.—M.,2020..
JonomauTeabHbIC HCTOYHUKH:

1.Monuesa A.IO. buonorus. Bech WKOMBHBEIA Kypc B cXemaxX W TaOimmax. — M., 2021.
2. Jlyxarkud A.C., Pyaun A.B., CunaeBa T.b. u ap. buosorus ¢ ocHoBaMH KOJIOTHH: YYEOHHUK
Jini e CTYZ. yapeXKIeHU I BBICII. o0pa3oBaHusl. — M., 2018.
3.MamontroB C. I'., 3axapos B. b., KozmoBa T. A.Dbuonorus: yd4eOHMK Mg CTYI..
4 HuxuTHHCKAs T.B. buonorus: KapMaHHBII CHPaBOYHHK. — M., 2020.
5.CuBornazoB B. U., Aradonosa Y. b., 3axaposa E. T. buonorus. O6mas 6uonorus: 6a3oBblii
YPOBEHB, 10—11xmacc.—M., 2021

6.Cyxopykosa JI. H., Kyumenko B. C., Banosa T. B. buonorus (6a3osiii yposens), 10—11
w1acc. — M., 2020
3asit buonorus 2020r.

HuTepner-pecypcenr:

1. http://www.ebio.ru/DnekTpoHHBHM yaebHUK Mo 6rostoruu. IIpencraBieHb
pa3zeibl; OOTaHUKa, 300JIOTHS, AaHATOMHUS, 00LIas OHOJIOTHS, SKOJIOTHSL.

2. http://evolution.powernet.ru/ Teopus 3BONIOLMN KaK OHA €CTh: MaTEPUAIbI 110
TeopuH OHoOrHIecKoi 3BoMonUH. [IpeacTaBIeHbl pa3IHIHbEIC MaTepUAIH,
MOCBALICHHBIC TEOPUN OHOIOTUIECKON IBOJIOLIHH.

3. www. window. edu. ru (EquHOe 0kHO HocTyna K 00pa3oBaTeIbHBIM pecypcam
MHTepHEeTa 10 OHONOTHH).

4. www.znanium.com- caiita HHCTHTyTa

5.wk.com/idbiorepetitor |
|
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http://www.ebio.ru/%25d0%25ad%25d0%25bb%25d0%25b5%25d0%25ba%25d1%2582%25d1%2580%25d0%25be%25d0%25bd%25d0%25bd%25d1%258b%25d0%25b9
http://evolution.powemet.ru/
wk.com/idbiorepetitor

4. KOHTPOJIb U OLIEHKA PE3YJIFTATOB OCBOEHHWS YYEBHOM

JUCHUTIIVIMHBI

Kontpone u oneHka pe3ynsraTroB OCBOCHHMA Y4YCOHOM MHCHHIUIAHBI OCYIIECTBIISETCS
IpPENoaBarejieM B IIPOLECCE NPOBEACHUA MPAKTUYECKUX 3aHSTUH U J1aGOpaTopHBIX pabor,
TECTHPOBAHUS, & TAKXKE BBIIOIHEHUA OOydYaroOIIMMHCS HHIWBUAYAIbHBIX 3a/iaHHM, [IPOEKTOB,

HeCTe JOBAHMIE.

KOHTpOJIb H OIICHKA PC3YyJIbTATOB OCBOCHUS JUCIHUIUINHBI OCYUIECTBIACTCA MPETIOAABaTCIIEM B
mponecce IMpOBCACHHA ITPAKTHYCCKUX 3aHATHH H Ha60paTOpHLIX pa60T, TIPOMEIKYTOYHOTO
KOHTPOJIBHOTO TCCTHPOBAaHHA, a TaKXKC BBIIIOJIHCHHUA OGy‘-I&IOIlII/IMI/ICﬂ HHIABUY @JIBHBIX

3ajaHul, pegeparos.

Koab1
PesyabTarbl 00yyeHnn (¢popMupyemsbIX DOpHEl WMETOI LI EORT PO a i
b i PMHDY
(ocBOEHHEIE YMEHHS, YCBOCHHbIE 3HAHHSA) oomux QUEHIH, DEINIDIRTOD
= o0y4eHUs
KOMIICTEHIA M
3HAHMSA:
- OCHOBHBIE ToJokeHus Ouonorudeckux | OK-2, OK - 4, ITpoMexyTOUHOE TECTHPOBAHUE,
TCOpH © 3aKkoHOMepHocTedl: KietoyHoil | OK-5, OK-6, ITpoBepxka TeTpanu.
TEOpPHH, DSBOMIONMOHHOrO YyueHus, yuenus [ OK-08 YcrHHI ompoc.
B.1. Bepraackoro o Omocdepe, 3akonsr I
Mengens, 3aKOHOMEPHOCTEH U3MEHYUBOCTU U
HaCJIeICTBEHHOCTH;
- CTPOCHHE 51 ¢yskuuonuposanue | OK-2, OK-4, IIpoBepka TeTpanu.
Ouosoruueckux 0OBEKTOB: KieTkH, reHoB u | OK-5, IIpoBepka nomamHux 3anad.
XPOMOCOM, CTPYKTYPHI BHJI@ U IKOCHCTEM; OueHuBanue IIPAKTHYECKHUX
paboT.
[IpomeKyTOUHBIIH KOHTPOJIB.
- cywmHocTh Ouonormueckux mnpoueccon: | OK-2, OK-3, OueHrBaHne MPaAKTAYECKAX
pasMHOXeHHd, omioAorBopenud, paeiicreus | OK-4, OK-8§, 3a0aHuM.
HCKYCCTBEHHOTO H €cTecTBeHHoro otbopa, | OK-9 ITpoMeXy TOUHEIH KOHTPOJTE,
(hopMHpOBaHUE HIPHUCIIOCOOICHHOCTH, OpoHTATbHBII 51
IIPOUCXOXKICHHE BUIOB, KPYTOBOPOT BEIICCTB HHIAUBUTY ATIBHBIH OIIPOC
H  T1peBpalllcHHE DJHEPrMM B KIETKE, ITposepka TeTpaau.
OoprasusMe, B SKOCHCTeMax | 6uocdepe; IIpoBepka qOMaIIHAX 38 aHUIH.
Pabora ¢ yueOHUKOM.
- BrJIan Bbyrarommuxcs (B Ttom  umene | OK-1, OK-3, VYcTHBIH onpoc.
OTEYECTBEHHBIX) yueHblX B pasButue | OK-04, OK-9 IIpoBepka TeTpaay.
OnoNOru4ecKoif HayKH; 3ammta pedeparos.
-  Ouonormueckyro  tepmuHosornro  u | OK-2, OK-4, ITpomexyTOUHOE TECTUPOBAHUE.
CHMBOJIUKY. OK-5, JIMKTaHT [0 ONpe/IENeHUsIM.
YcTHBI ompoc.
yMeHHSs:
- 00BsACHATH poisb 6monoruu B popmupoBanuu | OK-3, OK-4, [IpoBepka TeTpanu.
HAy4HOTO MHUPOBO33PEHNS; Biax | OK 08 IIpoBrepka noManiHuX 3a/JaHMA.
Ouonoruyeckux Teopuii B (OPMHPOBAHHE OuenuBanue IIPAKTHIECKHUX
COBPEMEHHOM €CTECTBEHHO-HAYyYHOH KapTHHBI pabor.
MHpa; €IUHCTBO XHBOW M HEKUBOU TIPUPOAEI, ITpoMeKyTOUHBIH KOHTPOITE.
POICTBO XHBBIX OPTaHU3MOB; OTPHIATEIIEHOE ®OpoHTATBHBIIH H

BJIMSTHHUE QJIKOI'OJIA, HUKOTHHA, HAPKOTHYCCKUX

HHIABHIYAJIBHBIHN OIPOC.
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BEIIECTB Ha 9MOpHOHAIBEHOE 51
IIOCTOMOPHOHANBHOE  pa3BHTHE  YeNlOBEKa;
BJIMSHHE JKOJOTHYCCKUX (PAaKTOPOB HA JKUBEIE
OpraHU3MBI, BIUSHUE MYTareHOB Ha pacTeHUs,
’KUBOTHBEIX M 4YEJNOBEKa; B3aHMOCBA3M U
B3aHMOJIEHCTBHEC OPraHM3MOB U OKpY KaroLIei
cpenpl; NpUYMHBI M (DaKTOPHl 3BOJIOLUH,
HU3MEHSIEMOCTh BHJIOB; HAPYIIECHHUS B Pa3BUTHH
OpraHU3MOB, MYTalldd ¥ HX 3HAYCHHE B

BO3HUKHOBEHUU HACJIEICTBEHHBIX
3aboneBaHuil; yCTOWYMBOCTb, pa3BHTHE U
CMEHEI 9KOCHCTEM; HeoOX0AUMOCTD

COXpPAaHCHHUA MHOT 006@31/151 BHOB,

Paborta ¢ yueOHHKOM.

- pemars 3jeMeHTapHBle Ouonormyeckue | OK-2, OK-3, OuenrBanze MPAKTHYECKUX
3a/lauM; COCTaBJIATH deMeHTapHbie cxeMbl [ OK-4, OK- 3aJlaHui.

CKpEeIIMBaHUA U CXeMEBI nepeHoca Bemects U | 08, OK-9 [IpomexyTOUHBIH KOHTPOIIB,
nepefayd SHEPrud B 3KocUcTeMax (nenu ITpoBepka TeTpany.

HOUTAHHUS); ONHUCHIBATE OCOOECHHOCTH BHIOB ITO IIpoBepka JoMaNIHUX 3aIaHMIA.
MOp(OJIOTHIECKOMY KPHTEPHIO;

- BBIABIATH MpucnmocoOnenus opranusmos X | OK-4, OK-5, OueHrBaHUE IPAKTHYCCKUX
cpere oOwranus, ucrodyHukd u Hammune | OK-6 3aJaHHM.

MYTareHOB B OKpYykaromei cpene (KOCBEHHO), OpOoHTANLHEIH K
AHTPONOTCHHBIC HM3MEHEHHS B 3JKOCUCTEMAX HHIUBUAYAILHBIH ONPOC

CBO€iI1 MECTHOCTH;

- cpaBHHMBaTh Omonorndeckue o00bekTs: | OK-2, OK-3, OpPOHTATLHEIA 1

XHMHYCCKUM CcOCTaB Tel XuBoM M Hexusou | OK-5, OK-6 HHJUBHYaJIbHBIA OIIPOC.,
NPUPOABI, 3apoJBIIeH YenoBeKa MU JpPyrux Brmonnenne [IPaKTHYECKHX
KHUBOTHBIX, TPHPOJHBIE 3KOCHCTEMBI H 3a/laHuH.

arpoKOCHCTEMBI CBOEH MECTHOCTH; ITPOIECCHI

(eCTeCTBEHHBII M MCKYCCTBEHHHIH OTOOP,

10JI0BOE U Oecriojioe pasMHOXKEHHE) U AenaTh

BBIBOJIBI M 0000INEHNUS Ha OCHOBE CPaBHEHHUS ¥

aHaJIN3a;

- aHaJu3upoBaTh M oneHuBarh paszmuunsle | OK-2, OK-3, Ycraslii onpoc.

TUIOTEe3B O CYIMHOCTH, mpoucxoxaenuu | OK-4, OK-8 ITIpocmotp 51 aHajm3
KH3HH H YeJI0BeKa, rII00aJIbHBIE BHAEeODUIIEMA,

SKOJIOTHYECKUE INpoOaeMBl U HX peIIeHHS,

MOCTIEAICTBAS COOCTBEHHOM IEATCILHOCTH B

OKPYXKAIOIlEH Cpese;

- wu3yvyaTb H3MeHeHus B skocucremax Ha | OK-1, OK-3, Bemonnenne IPAKTHIECKHUX
OHOJIOTHYECKHX MOJIEIIAX; OK-05, OK-9 3aJaHui.

- HaxoxutTh mHbopMmanuo o Ouonormueckux | OK-4, OK-5, Pabota c JTUTEPaTypoH,
o0bekTax B pa3mmuHblXx  ucrounmkax | OK-6, OK-08 HHTEPHET-UCTOYHUKAMH.

(yueOHuKax, CIPABOYHHKAX, Hay4HO-
IOMYJIAPHBIX ~ M3/aHUAX, KOMIIBIOTEPHBIX
Oazax, pecypcax cetm HuTepHer) H
KPUTHYECKH €€ OIICHUBATD.

YcrHbl# onpoc.
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KOHTPOHLHO-OIIeHO'-lele cpeacrea

Pazpen 1. Y4uenne o Kierke
3AJTAHME (BHeayauTOpHAs caMOCTOSITeILHAA paboTa) Nel
TEKCT 3ATAHMSI:
1. IloaroroBka pedepara 1o teme:
¢ Oprannueckre BellecTBa PACTUTEIBHON KICTKH, I0KA3aTEIbCTBA MX HAIHUHS

B

pactenuy. Buramunbl, QepMEHTH 1 TOPMOHBI ¥ HX POIb B opranusme. Hapymenus

IIPU HX HEJOCTATKE H H30OBITKE.
o IIpoxaproTHYeCKHE OPTaHH3MBI X HX POJIb B OHOLECHO3AX,

o [IpakTvdeckoe 3HadueHHWE [IPOKAapHOTHYECKHX OpraHU3MOB (HAa IpHMepax

KOHKPETHEBIX BUJIOB).
o Kierka 3yKaproTH4eCKHX OPraHu3MOB. MeMOpaHHBIH IPAHIIUIT €€ OPraHU3alHH.
o CrpykTypHOE M (YHKIIHMOHAIBHOE PA3IHIAE PACTUTENBHOU M XXHUBOTHOM KJIETOK.

° MHTOXOHI[pI/II/I KaK DHECPIr€THYCCKHE CTaHIIUM KIIETOK. Cragun SHEPre€TUYCCKOTr0

00MeHa B Pa3iIMYHBIX JaCTAX MUTOXOHIPHIA.
o Crpoenue u QyHKIHU pHOOCOM U HX POJIb B OHOCHHTE3€e OelKa.

° HI{pO KaK OEHTP YIOPaBJICHUS XUZHEACATECIIBHOCTHIO KIICTKH, COXpAaHCHHUA U NICpeaaqn

HACJICACTBCHHEIX ITPU3HAKOB B ITIOKOJICHHAX.
o Knerounas TEOPUA CTPOCHUA OPraHu3MOB. I/Icroppm H COBPEMCHHOC COCTOAHHUE,

2. HapucoBaTh CXeMBbI CTPOCHHS PACTUTEIBHOMN M )KHBOTHOH KICTOK M OCHOBHEIX
OpPTraHOUIOB KJICTKH.

3. Uzyuenue Bonpoca GPOTOCHHTE3 H XEMOCHHTE3.

Yci10BHS BLINOJHEHUS 321aHAS

1. MecTo (BpeMsi) BBITOTHCHHS 3aIaHUs. 3a/IaHHE BBITOJHIETCS BO BHEAY TUTOPHOE BpEMs
2. MakcumanbHOe BpeMs BHIIIOJTHEHHS 3aaHUs: 60 MHH.

3. Bl MOXETE BOCIIOIL30BATECA_YIEOHHKOM, IIQOAEHOMH CETBIO

IlIkaaa oLeHKH 00pa30BaATEeILHLIX JOCTHIKECHHM

Kpurepnn :

- yMeHue cHOPMYIUPOBATH LENb PAabOTHI;

- yMeHHue moao0parh HAyYHYIO TATEpaTypy Mo TEME;,

- IOJIHOTA U JIOTHYHOCTh PAaCKPBITHA TEMEI,

- CaMOCTOSITEIBHOCTD MBIIIIICHHUS,

- CTHIMCTHYECKAS I'PAMOTHOCTE H3JIOXKEHHS;

- KOPPEKTHOCThH BHIBOJIOB;

- IPaBIWIIBHOCTD OopMIICHHS pabOTEI.

Kpurepuu onernku:

- OlLIeHKa «OTIIMYHOY BHICTABIIAETCS 00yUaIOIEMYCsl, €CITH BHIIOIHEHBI BCE
BBILIIETICPEUHCIICHHBIE TPEOOBAHUS K U3JI0KEHUIO, O(OPMJICHHIO, H NIPEICTABJICHHIO paOOTHI
- OLICHKA «XOPOIIIO» BHICTABIETCS 00YYaIOIIEMYCsl, €CIIH JOITYIIECHBI He3HAYNTEIbHbIE
MIOTPEITHOCTH B 0QOPMIICHUH U IPEACTABIEHHUN paboTEHI.

- OLICHKA «Y/IOBJIIETBOPUTEIHLHO»BBICTABISETCS 00yIAIOMIEMYCsl, €CITH O LICHBI
HE3HaYUTEIIbHbIEC IOTPEIIHOCTH B COJEPKAHNH, 0QOPMIIEHUH U MPECTABICHIH PabOTHI.

- OIIEHKA «HEYIOBJIETBOPUTENHFHO» BBICTABIIAETCS 00yUaromeMycsl, €CJIH MpeICTaBIeHHAS
paboTa HE COOTBETCTBYET TPEOOBAHUSM.

TEKCT 3AJAHUA:
1. IIponece HHANBUAYAIBHOI0 PA3BHTHS OPraHU3Ma - 3TO:

1. OHTOrEHE3
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2. MHTO3
3. aMaTo3
4. wMmeiio3

2. TKaHbIO HA3ZLIBAIOT:

KOXHITy JyKa
rpymiy KJIETOK, CXOIHBIX N0 CTPOSHHUIO M BBIONHSAIOIIHNX ONPEACICHHYIO
(YHKITHIO

MSKOTE ATOJBI

CKHOKy apOy3a

3. BeakH - GHO10rHYeCKHe MOJTHMEPDbI, MOHOMEPaMH KOTOPBIX ABJIAIOTCH:

1
2
3.
4

KHPBHI
dhepMeHThI
AMHHOKHCJIOTHI
YIJIEBOJBI

4. Muro3 - crnocod JejieHus 3YKAPHOTHYECKHX KJIETOK, IPH KOTOPOM:

00pa3yroTcs MOJIOBBIE KIETKH

JIOYEPHME KIIETKH MOy 4arOT TeHETHYECKYIO HHPOPMALHIO TaKyIO XKe, Kak B sIpe
MAaTEPHHCKON KIIETKH

U3 JUIIONAHON KIETKH 00pa3yloTcs ramionIHbie

o0pasyertcs 3urora

S. Camoe pacnpocrpancHHOE HEOPTAHHYECKOE COETHHEHHE B )KHBBIX OPraHH3Max

4= 109, 9L

nox
KabIui
BOJA
Marsum

6. Ckoabko IIPOIECHTOB 0T MacChl BEIIECTBA COCTABJIAIOT OPraHHYeCKHe BeIeCTBA

=N

5-10%

20-30%
10-15%
10-20%

7. Kakune opranugecKkue BemecTBa Npeo0.iafaioT B KJIETKAX pacTeHmii?

I FOOHIIES

YIJIEBOJIBI
Oenku
XKHPBI
MHKPO3JIEMEHTHI

8. Kak HasbIBaeTcs coeTHHCHHE ABYX AMHHOKHCJIOT B O[HY MOJIEKY.Iy?

1. TpHOenTup
2. TIOJIMIICIITH]
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3. JIHMOCOTH]
9. Ha3zoBHTe 0CHOBHYIO (PyHKIIHIO )KHDPOB

HEWTpaibHasg
CTPOMTENbHANA
3allUTHAsS
JHEpreTHyecKas

= R Rt

10. Jpyroe Ha3BaHHe YIJIEBOAOB

HYKJICHHOBBIE
KHCJIOTEI
JIMITABL
caxapuabl

s

11. Cxo01bK0 MPOLEHTOB YIJIEBOJOB B KUBOH KieTKke?

0,5%
5%

1-2%
3-4%

el L

12. B xakux ycJOBHSIX MOTYT KHTb OaKTepHH
1. B aHa’pobOHBIX
2. B a3po0HBIX U aHA3POOHBIX YCIOBHAX

3. B adpoOHBIX

13. Dueprern4ecknii 00MeH - ITO NpoLECC:

1. TemIoperyamun

2. OKHCIIEHHWS OpTaHHYEeCKUX BEIECTB KJIETKH ¢ OCBOOOKICHUEM YHEPTUH
3. OmocuHTE3a

4, yJajeHus )KUIKUAX IIPOAYKTOB pacnana

14. UMMyYHOJIOTHYECKY IO 3AMATY OPraHu3Ma 00ecieInBaioT:

1. pa3InYHbIC BEllecTBa

2. 0co0bIe OCIIKH KpOBY - aHTHTCIIA

3. YIJIEBOJBI

4. OeNKH, BRIMOJIHSIIOINE TPAHCIOPTHYIO (YHKIIHIO

15. HacneacTBennas Hugopmanus y Oakrepuii XxpaHurtces B

1. xpomocomMmax
2. sape

3. pubocomax
4, IUTOILIA3ME

16. 13 ckoabkuX a3 cOCTOUT MHTO3?
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St I
W N

17. Kaxablii BUA pacTeHHH H ) KHBOTHBIX XaPAKTEPH3YeTCs ONpeNe/IecHHbIM U
HOCTOSIHHBIM YHCJIOM

T'€HOB
XpOMOCOM
KJIETOK
OPraHOUOB

A= LIRS

18. Kak Ha3pIBalOT COCTOSTHHE MEKIY ABYMH MHTO3aMu?

1. unrepdazoi
2. mpogazoit

3. merodazoii
4. anadaszoif

19. Kak HasbiBaeTcsi mepBast paza JeseHus sapa?

anadasa
tenodasza
MeTo(aza
mpodasa

PwnR

20. dHeprernyecKHMH "cTaHIUAMA" KJIETKH SBJSIOTCS

1. JIH30COMBI

2. pubocoMbI

3. MHTOXOHJIpHH
4. puroriiasma

21. Ilpsimoe feleHAe KJIETKH, BCTPEYal0mieecs TOJAbKO Y NPOCTEHINNX, HA3bIBAIOT

1. oHTOreHe3
2. MHUTO3

3. aMuTo3

4.

Melios

22. HazoBuTe nponecc 00pa3oBaHUs JKHBBIMH OPraHH3MAaMH OPraHUYECKHX MOJIEKYJI H3
HEOPraHMYeCKHX 32 CHeT JHEPTHH COTHEYHOI0 CBETA

1. gucCUMHIIALUSA
2. racTpyJsuus

3. acCHUMHJISAUAL
4. ¢orocuHTe3

23. OcHOBHadA 0CO0EeHHOCTD CTPOEHUS GaKTepmii

1. OTCYyTCTBHE XpPOMOCOM
2. HAJIAYHE I[[UTOIIa3MbI
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3. OTCYTCTBHUE TKaHEH
4, OTCYTCTBHE S1pa

24. BaxxHelimel ¢OCTABHOM YACTHI0 KJICTKH ABJAECTCH

PO
JIA30COMBI
BaKyO0JI
LHUTOIIa3Ma

el o

25. CKo/1bKO HPOIEHTOB KHPA COAEPKUTCH B ;KHBOTHBIX KJIETKAX?

1. 40%
2. 90%
3. 70%
4, 50%

Yci10BHA BBINOJHECHHS 3aMAHUA

1. Mecto (Bpemsi) BBIOJHEHHS 3aJaHUS’ _33JAHUE BBINOJNHACTCA Ha 3aHATHE B ayJMTOPHOE
BpeMs

2. MakcuMaibHOE BpeMs BRITIOJTHEHUS 3a/IaHNUs: 30 MMH.

3. Bl MOXKETE BOCIIONB30BATHCA_YUSOHHKOM, KOHCIIEKTOM JIEKITHH

IIxajia olleHKH 00pa30BATEIbHBIX TOCTHKEHHH

IIporieHT pe3yIbTaTUBHOCTH (IIpaBHIBHBIX OueHka ypoBHS IOATOTOBKH Oayu1 (OTMETKa)
OTBETOB) BepOanLHBIN aHAJIOT

90 + 100 «S»-OTJIINIHO

80 + 89 «4»- XOpoIIo

70 =79 «3»- YAOBIIETBOPUTEIHHO

menee 70 «2 - HEYJOBIETBOPUTEIHHO

TEKCT 3AJAHUA:

1. OGMeH BemecTB - 3TO MPOIECC:

HOCTYIUICHHEC BCIICCTB B OpraHU3M

IIpeBpaICHNA, NCIIOIE30BAHUA, HAKOIUICHHUS U MOTCPU BECINCCTB U DHCPIrun
YAAJICHHUS U3 Opraini3Ma HCIICPCBApCHHLIX OCTATKOB

YAUICHHUE XXUAKUX IPOAYKTOB pacrana

=AU

2. Kaxk Ha3BIBAIOTCA KEHCKHE 0J0BbIE KJIETKH?

1. crepMaro30HIbI
2. SAHNCKICTKH

3. IUIAIEHTOM

4. TOPMOHBI

3. PazMHuo:xkeHue - 310
1. CBOHCTBO BCEX JKHBBIX OPraHH3MOB

2. TIpOIeCC CIUSHUSA MYXCKOH U JKEHCKOU ITOJIOBBIX KIETOK
3. KH3Hb
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4, cnocoOHOCTh K IHTAHUIO
4, CKOIbKO H KaKHe XPOMOCOMBI COIEPKAT OII0J0TBOPEHHAs SIHIEK/IeTKA Ye0BeKxa?

1. 23 XpOMOCOMBI MaTEpH

2. 46 XpoMocOoM, U3 KOTOPBIX 23 XpOMOCOMBI MaTepH U 23
XPOMOCOMEI OTIIa

3. 46 xpoMocoM MaTepu

4. TOJBKO 23 XpOMOCOMBI OTLIa

5. Kakue XxpoMocoMbl Ha3bIBAIOT FOMOJIOTHMHLIMH?

COBOKYITHOCTH XpOMOCOM B IIOJIOBBIX KJIETKaX
Mo0BIE XPOMOCOMBI TUIUIOMIHOTO Habopa

CXOJHBIC 110 CTPOCHHUIO B HECYIHe OJUHAKOBEIE T€HBI
OJMHAKOBEIE TI0 (hopMe

pPwnp

6. I'1e 00pasyioTcst My»KCKHe IOJIOBbIC KIETKH?

SIHIEKJIETKAX
OpraHoujax
CeMeHHHKax
rOpMOHAax

a2 L

7. Kak Ha3bIBaeTCs NPONECe CHMAHNA AHIEKICTKH H cnepMaTozonja?

1. poctoM

2. JACICHHE

3. DPa3MHOXCHHE

4. OmI0AOTBOPCHHC

8. Kak Ha3bIBaeTcH NMponecc BOCIpon3BeeHNs cedsi Mog00HbIX?

1. yBelIuYeHue

2. pa3sMHOXEHHE

3. poOXIeHHe

4. ONIOAOTBOPEHHE

9. I'enoTnH opMHpYETCH HOA BJIHAHHEM:

TOJIBKO YCIIOBHM BHEIIHEH Cpe/ipl
TOJIBKO F'€HOTHIIA

TOJIBKO JACATEIBHOCTH YETIOBEKA
TE€HOTUIIA U YCIOBUIA BHENTHEH CPEIBI

ST adlit

10. OcHoBaTeJieM COBpeMEeHHOH YMOPHOJIOTHH CIHTAETCS AKAXEMHK

1. JlomoHOCOB
2. Jlamapk

3. bep

4. BepHanackui
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11. C NOMOIIbI0 KAKAX KJIETOK NPOHCXOHT HOJI0BOE pAa3MHOXKeHHe?

TeJel
AnCp
rameT
KITyOHel

O DR

12. HazoBuTe aB€e (pOpMBI PA3MHOMKECHHA,

JIeJIEHUE U IOYKOBAHHE
[10JIOBOE H OecIoIoBoe
YepeHKOBaHNUE, IIOYKOBaHHE
JIyKOBHYHOE ¥ YCPEHKOBAaHHOE

ol

Yc10BHf BINOJHEHHS 3aIAHUA

1. Mecto (Bpemsl) BEHIOJHEHHs 3alaHUS 3aJAHUAE BBIONHACTCA HAa 3aHATHEC B ayJTUTOPHOC
BpeMs

2. MakcuManbHOE BpeMs BBIIIOJIHEHUA 3aJaHHA: 30 MHH.

3. Bl MOX€ETE BOCIIOJIL30BAThCS YIEOHNKOM, KOHCIIEKTOM JICKITAI

Il xaa oleHKH 00pa30BATEAbHBIX TOCTHKCHMIA:

[TpoueHT pe3yapTaTHBHOCTH (MPaBHIBHBIX OrnieHka ypoBHS MOATOTOBKY Oayl1 (OTMETKA)
OTBCTOB) BepOaILHBIH aHaIor

90 + 100 «S»-OTIMIHO

80 +~ 89 «4»- XopoIo

70+ 79 «3»- YIOBJICTBOPHTENIBHO

menee 70 «2»- HEYAOBJIETBOPUTEILHO

TEMBI ITPOEKTHBIX PABOT I1O BHOJIOT'HH.

1.Biugnue 11BeTa Ha HACTPOCHUE YelIOBeKa

2.I'a3upoBaHHas BOJa - Bpe/l WM NOJB3a?

3.I'enerndeckas HHKEHEPUS paCTCHUH.

4.lenatypauus Oesnka

5.A3yuyenue BnusHUs FepOUMIKIOB Ha KyJIbTYPHBIEC PACTCHUS

6.13y4enne npouecca BOCCTAHOBJICHH JIECHOTO COO0IIECTBa MOCIIC EHCTBHA HU30BOTO
noxapa.

7.Hctopus pa3BUTHS OHOIOTHH U METOJIBI HCCIIEOBAHMS B OHOIOTHH.

8.Hctopus pa3BUTHS T€HETHKYU U €€ METOBI

9.Kak Hay4IHThCA KUTHh B COTTIACHH C HPHPOI0H? (OHOPUTMEI YEIOBEKA).
9.MoaudvkanuonHas H3MEHIHBOCTL MOETO OpraHu3Ma Mo e CTBHEM JTHETHL.
10.MonudukanonHas ©3MEHYHBOCTh MOETO OpraHu3Ma Mo/ ACHCTBHEM (DH3HYECKHX
yIpaKHEHUH.

11.MOHHUTOPHHT COCTOSHUS CEPACTHO-COCYAUCTON CUCTEMBI IKOJIEHUKOB Kilacca
12.HacneacTBeHHbIe O0IE3HU.

13.I'unoTessl 0 NPOUCXOXKACHUH YeIOBEKa
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14/IBrxynire CHIIBI 3BOIIIOLMHA. bopb0a 3a CyIlecTBOBaHHUE,
15.EctecTBeHHBIE COOOIMIECTRA XUBBIX OPraHU3MOB. BHOTr€o11eHO3EL.

16.M3y4enne noMamHero panyoHa MUTaHKs CTApIIEKIACCHUKOB C IIETIBIO BRIABIICHHS B HEM
FEHETHYECKH MOU(UIIHPOBAHHBIX HHIPEAUCHTOB.

17.3yuenne conepkanusd KapOTHHA B KOPMax UL CEMbCKOXO03AHCTBEHHBIX dHUBOTHBIX.
18.MlsauBriyanbHOE pa3BUTHE OPraHU3MOB, HIA OHTOI€HES

19.McKyccTBeHHBIE OpraHsl - MpodIeMa U NEPCIIEKTHUBEI.

20.Hayunsie noctmxenus B.. Bepuanckoro

21.Hayunsle u sTHIecKUe MpoOIeMbl KITOHAPOBaHMUS.

22..0Orer reHeTuxy - I'perop Menaens.

23.IlutaHre COBPEMEHHBIX IOAPOCTKOB.

24.11pnopHUTETH B MTUTaHUY COBPEMEHHOH MOJIOIEXU.

25.I1po6nemsr 6uopazHo0Opa3ns - COBpEMEHHBIE aCIEKTEI.
26Pacsl, pacoBeicHUE U PaCU3M
27.CepnoBUIHOKIIETOUHAS aHEMHS

27.Cmemansbie 6paku. MccnenoBaHusi y4eHBIX.

28.CoBpeMeHHbIE B3ITIAIbI HA IPUPOJY CTAPEHHUS.

29.CtBOJIOBBIE KJIETKH ¥ BBIPAIIIMBAHKUE OPTaHOB U TKaHEH.

30.Crtpecchl 1 cTpeccoyCTOHIHBOCTL OpraHN3Ma 4eI0oBeKa.

31.Crapenue yenoBeka. Ectb mu perrerne mpodieMsr?.

32.®axkTopsl, BIUAONINE Ha pab0oTOCIIOCOOHOCTh H YTOMIIEHHE B yUeOHOM IIpoLiecce.
33.1{eHTpHI IPOUCXOXKACHHS KYJIbTYPHBIX PACTEHUN U JOMAIIHUX XXUBOTHBIX.
34.9Bomonug 6uochepsl.



