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bronorus paspaborana Ha ocHOBe TpeOoBaHuii-Penepansroro 3akona ot 29.12.2012

r.Ne 273 —®3 06 obpazosanuu B PD.

@eepantbHOrO rOCyJapCTBEHHOTO 00pa30BATENBHOIO CTaHAApTa CPENHEro OOINEero

o0Opa3oBaHus, YTBEpXAEHHOro mpukazoM MwuHoOpHayku Poccum ot 09.12.2016 N

1547 (3apeructpupoBano B Muniocte Poccuu 26.12.2016 N 44936);---- ¢ ydeTom:---

npoduiis Noay4aeMoro oopa3oBaHuUs.

— IIpUMEPHOH NIpOrpaMMBbl

— PexomeHmanmii Ho opraHM3alM{ [OJNyYeHUS CpeJHero oOIIero oOpa3oBaHHs B
npegenax OCBOCHUA 00Opa30BATENBHBIX IPOrpaMM CpeXHEeTo NPodecCHOHATBHOTO
obpa3oBaHMs Ha 6a3e OCHOBHOro oO6IIero oOpa3oBaHHS C y4eTOM TpeOOBaHuit
denepanbHbIX rOCYJAapCTBEHHBIX 00pa30BaTEIBHBIX CTAHAAPTOB M IOJy4aeMoi
npodeccuy WIH CHEIUANbHOCTH CpEeNHEro MNpogeccuoHalbHOro 00pa3oBaHUs
(pa3paboransl JlemapraMeHTOM TOCYNapCTBEHHOH MOJMTHKH B cepe MOATOTOBKH
pabounx xagpoB u JIIO MwuroOpHayku Poccum coBMectHo ¢ DIAY
«DefiepanbHbli  MHCTUTYT pa3BuTHsd oOpa3oBaHus» (muckMo JlemaprameHTa
TOCYyIapCTBEHHOM NONUTHUKA B cdepe MOAroToBku paboumx kxampos u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259);

— Merogudyeckux  pekoMmeHgamuii no  paspaborke — paGouuMx — MporpamMm
obuieo0pa3oBaTenbHbIX Y4YeOHBIX AUCIUIUIMH B IIpeJeiax OCBOCHUS OCHOBHOMH
npodeccHoHaNbHOM 00pa30BaTeNbHON MpOTrpaMMBbl CpEAHero NpodecCHOHATBLHOTO
obpazosanus (IINIKPC u ITICC3), paspabotannbix OTaenoM mpodhecCHOHATBEHOTO
oOpa3oBanus MuHucrepcTBa obpa3zoBaHus U Hayku Pecmybnmku Jlarectana B

COOTBETCTBUM C paboyuM y4eOHBIM ILIaHOM 00pa30oBaTeNbHON OpraHU3allii Ha
2024/2025 y4eOHBI# roj.

Paszpabotuuk:I'amxuesaH.A.yuntens 6H0Hornn_ﬁ/(/ /
Penienszentsi: Mcmannos V.C. yuurens BeICIIeN KaTErOpUU //W;/
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1.MACIIOPT TIPOTPAMMBI YYEEHOHU JUCHHAILINHBI BUOJIOTUS
1.1. O0aacTh npuMeHeHAs TPOTPAMMbI

Pabouass mporpamma yveGHoii mucummiuasl OVYIL.O5.Buonorus seisercs
4acTeio  oOpasoBaTensHOM mporpammbl  CIIO  mporpaMMel  OATOTOBKH
CHELHAJIMCTOB  cpegHero 3BeHa B coorBerctBHH ¢ PI'OC 1o
criertanbHocTd 09.02.07 «MHpOopManyoHHbIe CHCTEMBI ¥ IPOTPAMMHPOBAHHE)
1.2. MecTo auCHHMILIHHBI B CTPYKType o0pa3oBareibHOil nporpammbl CIIO
NpOorpamMmbi NMOATOTOBKH CHEeHAJTHCTOB cpeHero 3BEHa
(IIMICC3): mucuunnnga «bronorusi» BXoauT B 00111€00pa30BaTebHYI0 OTOTOBKY
1 OTHOCHTCA K 001[e00pa3oBaTeIbHBIM TUCIIUIITIMHAM.

IIporpamma HanpasieHa Ha opMmupoBanne o0mux kommnereniwi (OK):

B pesynpraTe OCBOeHHs OOpa3oBATENFHON MPOrpaMMbl Y BBEIIYCKHHKA
TOJIKHBI OBITH CHOPMHUPOBAHKI 001Ke U POdeCCHOHANTBHBIE KOMIIETEHIIUH.

OK O0l. BsiOupate crocobbl pemieHus 3ama4  MpodeCCHOHATLHOM
JEeSATENHHOCTH IPUMEHHUTENBHO K Pa3INIHBIM KOHTEKCTAM;

OK 02. Hcnonmb3oBarh COBpeMEeHHBIE CpefcTBa TIOMCKA, aHaiu3a H
UHTepIpeTauuyu HHPopMauuy 1 HHPOPMAUOHHbIE TEXHOJIOTHM IS BEITOJHEHHS
3aJ1a4 Mpo(eCcCHOHANBHOM AeITeTbHOCTH

OK 03. InanupoBaTh U peann30BbIBaTL COOCTBEHHOE NMpOodeccHoHaNbHOe U
JUYHOCTHOE pa3BUTHE, MPEATPUHAMATENBCKYIO JeSTeNbHOCTD B
npo¢ecCHOHANIBHOM cepe, HCIONB30BaTh 3HAHHS 110 (DHHAHCOBOM I'PaAMOTHOCTH B
pa3IUYHbIX )XU3HCHHBIX CUTyallHsX;

OK 04. DddextnBHO B3aMMOAEHCTBOBaTh W paboTaTh B KOJUIEKTHBE W
KOMaHJIe;

OK 05. OcymecTBiaTh YCTHYIO H IHCBMCHHYI0 KOMMYHHKAIHIO Ha
rocyaapcTBeHHOM si3bike Poccmiickoit PDepepanuu ¢ yderom ocobeHHOCTel
COIUAJIBHOTO U KYJIbTYPHOI'O KOHTEKCTa;

OK 06. ITposiBiATE IPOXIAHCKO-IIATPUOTHYECKYIO ITO3ULIHIO,
JEMOHCTPHpPOBaTh OCO3HAHHOE TIOBENCHHE Ha OCHOBE  TPagULMOHHBIX
o0levyenoBeyeckux LEHHOCTe, B TOM 4HCIE ¢ Y4YeTOM TapMOHHM3aLHU




MEXHALHOHANIBHBIX M MEXPEJIMIHO3HBIX OTHOIIEHHH, TNPHMEHSTh CTaHAAPThI
aHTHKOPPYILIMOHHOTO TIOBEIEHHS;

OK  07. CogedicTBOBaTh  COXpaHEHHIO  OKpykaiomeit  cpejpl,
PecypcocOepeKeHHIO, PUMEHSITh 3HAHUS 00 W3MEHEHWH KIMMAara, IPHUHLHUIIBI

OepeXnMBOrO MPOM3BOACTBA, S({EKTHBHO [eHCTBOBATH B YPE3BLIYANHBIX
CUTyalWsiX;

OK 08. Mcnone30BaTh cpencTBa (PU3NYECKOH KyJIBTYPHI Ui COXPAHEHHA U
YKpENIIEHUs1 3[0pPOBbsg B Tponecce TMNpo(ecCHOHANBLHOH [EATENbHOCTH W
NOIACP)KaHUSA HeOOXOAUMOTO YPOBHS (YU3UUECKOM IIOATOTOBIEHHOCTH;

OK 09. Tlonw3oBaTecd  mpodecCHOHANBHOW  JOKyMeHTanued  Ha
TOCYAapCTBEHHOM U MHOCTPAHHOM S3bIKaX.
(1. 3.2 B pen. IIpuxasa Munnpocsenienns Poccun ot 01.09.2022 N 796)

1.3. Hean u 3aaa48 AUCHHMILIHHBLI — TPeGOBaHHS K Pe3yJbTATAM OCBOECHHHA
AUCHHIIHHbI:

Conepxanne paboueii mnporpamMel  «bumomorus»  HampaBieHo Ha
JOCTH)XECHUE CIEAYIOIINX meJlei:

* Mody4eHHe (QYHIAMEHTANBHBIX 3HAHUH O OHOJIOTHYECKHMX CHCTEMaX
(Knetka, Opranmsm, [lonynsuwmsa, Bwun, DxocucreMa); HCTOpHH pa3BHTHS
COBPEMEHHBIX MPEACTaBICHUM O XHUBOH NPHPOJE, BBIJAIOIIUXCI OTKPHITHAX B
Omosyormueckodf Hayke; poiid OHONOTrHYecKoW Haykd B (GOPMHUPOBAHHU
COBPEMEHHOI €CTECTBEHHO-HAYYHOM KapTMHBI MHpa; MeETOAaX HAYJHOTO
TIO3HAHHS;

* OBJIaJICHHE YMEHUSIMH JIOTHYECKH MBICIHTB, 0OOCHOBBIBATH MECTO U POJb
OHONOrM4eCKUX 3HAaHWH B [PAKTUYECKOW MAEATENBHOCTH IIIOJACH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHH; ONpEeNeNaTh KUBbIC OOBEKTHI B IPUPOJAES; MPOBOAUTH
HaOMoIeHus 32 SKOCHCTEMaMH C 1[ENbI0 UX ONKCAHUS U BBIABJICHHS €CT€CTBEHHBIX
1 aHTPOIOTEHHBIX W3MEHEHWH; HAXOOWUTh W AHAIU3UPOBATH HHGOPMANHIO O
KHUBBIX 00BEeKTax;

* pa3sBUTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKHX
crnocoOHoCcTell of0ydaronuxcss B MpOLEcCe U3ydeHUs OMONOTMYeCKHX SBJICHWH;
BBINAIOLINXCS JIOCTIDKEHHH OWOJNOrMH, BOIIEAINHX B 00IIEUYEIOBEYECKYIO
KyJbTYpPY; CIOXHBIX ¥ NPOTUBOPEUMBBIX IIyTEH Pa3BUTUS COBPEMEHHBIX HAYYHBIX
B3rJISJ10B, HACH, TeopHil, KOHIENUH, TUNOTe3 (0 CYNIHOCTH H IPOHUCXOXKICHUHN
KW3HU, UeJIOBEeKa) B X0A€ padOTHI C pa3IMYHBIMH UCTOYHHKaMU HHGOPMaLNH;

* BOCIUTaHHE YOeXAEHHOCTH B HEOOXOAUMOCTH MO3HAHHUSA XKUBOM! TIPUPOJIBI,
HEOOXOAUMOCTH PALMOHAIILHOIO NPUPOIOIIONE30BaHus, 6EPEXXHOIO OTHOILICHUS K
OpPUPONHBIM pecypcaM | OKpyXamoliell cpene, COOCTBEHHOMY 3JOPOBBIO;
YBa)X€HUs] K MHEHUIO OMIIOHEHTA MpH 00CyKAeHUH OHONOrH4eckux mpooem;

* HCIOJB30BaHHE NPUOOPETEHHBIX OWONOTHYECKHX 3HAHMH M YMEHHH B
MOBCETHEBHOM JKU3HU [MJI1 OIEHKM TIOCIENCTBUH CBOEH MJEATEIbHOCTH (U
JIeATEeIIbHOCTH JPYTHX JIoZeli) 10 OTHOILICHHUIO K OKpYXKalolleHd cpene, 340POBbIO
JpyTUX JIOAEH M COOCTBEHHOMY 3I0pOBBIO; OOOCHOBaHHE M COONIOAEHHE Mep




NpoQWIAKTHKH 3a00neBaHMi, oOKasaHWe [IepBON IIOMOIIM IPH TpaBMax,
cOoOIIIOIeHNe NTPaBIIT IIOBEACHHUS B IIPHUPOJIE.

Ocpoenne conepxanns yueOHOW mucnumiunbl «buongorusy obGecneunBaeT
JOCTHXXECHHE CTYIEHTaMH CIEAYIOHX pPe3yJabTATOB:
* IUYHOCHIHbBIX:
— ¢(hOpMHPOBAHHOCTH 9yBCTBA FOPAOCTH M YBAXEHUS K HCTOPHH U JOCTIDKEHUIM

OTEYECTBEHHOH  OHOJIOTHMYECKOM  HAayKH; [PEACTaBIEHHA O  LEJOCTHOH
€CTECTBEHHO-

Hay4YHOH! KapTUHE MUpa;

— IIOHMMAHWE B3aMMOCBI3H M B3aUMO3aBHCHMOCTH €CTECTBCHHBIX HAYK, HX
BIMSHUS HAa OKPYXaloulylo Cpely, O3KOHOMHYECKYI0, TeXHOJNOTHYECKYIO,
COLUANBHYIO U 3THYECKYIO Chephl AeATeIbHOCTH Y€JI0BEKA;

— CHOCOOHOCTh HKCIONB30BaTh 3HAHUS O COBPEMEHHON eCcTeCTBEHHO-HAay4YHOMI
KapTHHE MHpa B 00pa3oBaTelnbHON U MPOMECCHOHANBHON OeATeNLHOCTH;
BO3MOYKHOCTH

UHG)OPMAIMOHHON cpebl ISl 00ecnieueH s IPOAYKTUBHOTO CaM0o00pa30BaHusI;

— BIIAJICHHE KyJBTYpOHl MBIIUICHHUS, CIOCOOHOCT, K O0OOOILEHHUIO, aHAIH3y,
BOCIIPUATHIO MHGOpPMALMX B OOJIACTH €CTECTBEHHBIX HAYK, IIOCTAHOBKE LENH H
BBIOOpY MyTel ee JOCTHXKEHNUS B TPO(PECCHOHATIEHOM cdepe;

— CHOCOOHOCTH PYKOBOICTBOBATbCA B CBOCH JESITENBHOCTH COBPEMEHHBIMH
IpUHIMIAMHA TOJIEPAHTHOCTH, JHalora MW COTPYAHMYECTBA, TOTOBHOCTH K
B3aUMOJIEICTBHIO C KOJUIEramMu, paboTe B KOJIJICKTHBE;

— T[OTOBHOCTh HCIHONB30BaTh OCHOBHBIE METOABI 3alIUThl OT BO3MOXHBIX
MTOCJIEICTBHH aBapuii, KaTacTpod, CTHXUHHBIX OENCTBUH;

— oOmajaHhe HaBbIkamMu ©Oe30macHO paboTel BO BpeMs HOPOEKTHO-
HCCIIeIOBATENIbCKON M SKCIIEPUMEHTANBHON JeSTeNIbHOCTH, MPH HCIOIB30BaHUK
nabopaTopHOTro 000pyHOBAHUS;

— CIIOCOOHOCTH MCNOJIB30BaTh NPUOOPETEHHEIE 3HAHHUA ¥ YMEHHS B IPAKTHYECKOH
ACATEIBHOCTH ¥ IOBCEIHEBHOW KW3HU [N COOMIOAEHHS Mep NpOdMIaKTUKH
OTpaBJIeHHH, BUPYCHBIX W Apyrux 3a0ojieBaHWM, CTPecCOB, BPEOHBIX IIPHBBHIYEK
(KypeHus, alKorojau3Ma, HapKOMaHHIM); IIPaBuI MOBEACHKS B IPHPOAHOIi cpeae;

— FOTOBHOCTH K OKa32HHIO TICPBO¥ TIOMOIIM IIPH TPaBMaX, MPOCTYIHBIX U APYTHX
3a00J1€eBaHUAX, OTPABICHUSIX MUIIEBEIMU IIPOAYKTAMHY;

* MeEManpeomMemHbIx:

— OCO3HaHHE CONHAILHOM 3HAYMMOCTH CBOeH Mpodeccun/cnenuarsHOCTH,
obaganue MOTHBaIEN K OCYIIECTBIEHUIO MPOGEeCCHOHAIBHON AesITeNBHOCTH;

— MOBBIIIIEHHE HHTEJIEKTYAJIbHOTO YPOBHS B IIpoliecce N3yueHUs OMOJIOTHIeCKIX
SIBJICHHH; BBIIAIOIINXCS JNOCTHXKEHUN OGMOJNIOrHH, BOIIEITIX B
O0I1IeYeTIOBEUECKY0 KYNBTYPY; CIOXHBIX W NPOTHBOPEYUBBIX IyTeH pa3BUTHs
COBPEMEHHBIX HAayYHBIX B3IJIANIOB, WUAeH, Teopui, KOHLENIMii, rumore3 (o
CYLIHOCTH H MPOUCXOXIACHHUH XXH3HHU, YEJIOBEKa) B X0/e pabOThl ¢ pasiuYHBIMU
HUCTOYHHKAaMHU HH(pOpMaIHY;

— CIMOCOOHOCTh OPraHM30BBEIBaTH COTPYJHWUYECTBO €IMHOMBINUIEHHUKOB, B TOM
YHUCJIE ¢ UCIOIB30BaHNEM COBPEMEeHHBIX HH(OPMalOHHO-KOMMYHMKAHOHHBIX
TEXHOJIOTHI;




— CIIOCOOHOCTH MOHMMATh NPHHLMILI YCTOWYMBOCTH M IPOAYKTUBHOCTH JKHUBOIH
IIpUPOABI, MyTH €€ W3MEHEHHUS MOJ BIHJHHEM AaHTPOIOreHHBIX (aKTOPOB,
CIIOCOOHOCTE K CHCTEMHOMY aHaIW3y TIOOAILHBIX OKONOTMYECKUX IpobieM,
BOIIPOCOB COCTOSIHMSL OKpYXKalomled cpeasl M PalHOHAIBHOTO HCIOIH30BAHUS
IIPUPOIHBIX PECYPCOB,;

— yMeHHE 0DOCHOBBIBATH MECTO U POJIb OHOJOTHYECKUX 3HAHWIM B IPAKTUYECKON
NEATEIBHOCTH JIOAEH, Pa3sBUTHM COBPEMEHHBIX TEXHOJIOTUH; ONpeAeaTh XHUBEHIE
OOBEKTH B IIPHUPOJE; NPOBOAUTH HAOIIONEHHS 3a 3KOCHMCTEMAaMHM C IIeBI0 HX
ONHCAHHs Y BBISBJIEHHS €CTECTBEHHBIX M aHTPONOreHHBIX N3MEHEHHI, HAXOIUTD U
aHAIM3UPOBATH HHPOPMAIHIO O YKHUBBIX 00BEKTAX; :

— CIIOCOOHOCTH IIPUMEHATH OMOJOrn4ecKye U DKOJIOTHYECKUE 3HAHUS JIJIs aHalln3a
IPUKJIAJHBIX Ipo6ieM X03IHCTBEHHOM IeATEIbHOCTH;

— CIOCOOHOCTh K CaMOCTOSITENHHOMY IIPOBENIEHHIO HCCIICIOBaHHUH, MOCTAaHOBKE
€CTECTBCHHO-HAYYHOIO  3KCIIEPHMEHTa, MHCIIONb30BAHUIO HH(POPMAIMOHHBIX
TEXHOJOTHH IS pEIIeHNS Hay4HbIX ¥ MPOdeCCHOHANBHEIX 3a1a4;

— CIOCOOHOCTH K OLIEHKE 3THYECKUX acleKTOB HEKOTOPBIX HCCIIEHOBaHMI B
obnactu 6HOTEXHOJIOTHH (KIIOHHPOBaHNE, UCKYCCTBEHHOE OIUIOLOTBOPEHHE);

* nPEOMEMHbBIX:

— c(OpMHPOBAHHOCTH IIPEACTABIIEHHI O POJIM B MeCTe OHOJIOTHH B COBPEMEHHOM
Hay4HOU KapTHHE MHUpa; TOHMMaHUe poJik OHONOruy B GOPMHUPOBAHUU KPYyTro30pa
U GYHKIMOHATLHOHW MPaMOTHOCTH ISl peLlIeHHs IPaKTUYEeCKUX 33124,

— BIaJICHUE OCHOBOIIOJIAralOMKMH IMOHATUAMU M HPENCTaBIEHUSIMH O >XHBOW
IPUpPOLE, €€ YPOBHEBOM OpraHu3ald M DBOJIOLUH; YBEpEHHOE NOJIb30BaHUE
OMonornIecKoi TEpMUHOIIOTUEH M CHMBOJIHKOI;

— BIIQJICHHE OCHOBHBIMH METOAAMM HAYYHOTO TIO3HAHMS, UCIIONBL3YEMBIMH TpHU
OMOJIOrMYECKUX HCCIICIOBAHMAX JKHUBBIX OOBEKTOB M 3KOCHCTEM: OITHCaHUEM,
H3MEPEHHEM, POBEAeHHEM HAOIIOACHMI; BRISBICHHE U OLIEHKA aHTPOIOTeHHBIX
W3MEHEHHH B PUPOJIE;

—  chOpMHUPOBaHHOCTP yMEHHH OOBSCHATH pe3ydbTaThl OHOJOTHYECKUX
SKCIEPUMEHTOB, PEIIATh dJIeMEHTapHbIe OMOIoTMYecKie 3a/1a4H;

— c(OpPMHPOBAHHOCTH COOCTBEHHOH MO3MLIMH IO OTHOIICHUIO K GHONOTHYECKOH
nHboOpMaLKH, TOTYyIaeMOH 13 Pa3HbIX MICTOYHHUKOB, TI00ATBEHBIM SKOJIOTHIECKHM
npobieMaM | IyTSIM UX PEIICHHU.

B pesynprate m3ydeHus yueOHOIl JucuuminHbl «buonorus» obydarounmics
JIOJDKEH 3HATh:

e OCHOBHBIE TOJIOXEHHS OHONOrMYEeCKHX TEOpUii M 3aKOHOMEPHOCTEW:
KJIETOUHON TEopHH, DHBOMIOLMOHHOrO YydeHus, ydeHuss B.M.Bepraigckoro o
omocdhepe, 3akonel [.MeHpmens, 3aKkoHOMepHOCTel  HM3MEHYHMBOCTH U
HaCJeACTBEHHOCTH;

e CTpOCHHE ¥ (YHKIIMOHUPOBAaHHE OHMOJIOTHYECKHX OOBEKTOB: KIETKH, TeHOB
¥ XpOMOCOM, CTPYKTYPBI BUAA U IKOCUCTEM;

e CYIIHOCTh OWONOrMYECKHUX IPOLECCOB: Pa3sMHOXEHMs, OIJIOLOTBOPEHHS,
INEHCTBHA  HMCKYCCTBEHHOTO M €CTECTBEHHOro otOopa, (OpMUpOBaHKE
IPHUCHOCOOJICHHOCTH, TIPOMCXOXKICHHWE BUIOB, KpPYyroBOpOT BEHIECTB W
IpeBpallicHe SHEPTHH B KJIETKe, OpraHu3Me, B dKocHcTeMax U buochepe;



e BKJI3Jl BBIZAIOIMXCA (B TOM YHCIe OTEHECTBEHHBIX) YUYEHBIX B DPa3BHUTHE
OHnonoruuecKoi HayKw,

« OHOJIOTHYECKYIO TePMHUHOJIOTHIO M CHMBOJIMKY;

B pe3yibTare 0CBOCHHS JUCUHILTAHEl 00YUaioIUiACs JOKEH YMeTh:

* OOBACHATH PONb GHONOTHH B (POPMHPOBAHMU HAYIHOIO MHUPOBO33PEHHS,
BKJIaJl OHOJOTMYECKHX TeOpuil B (OPMHpPOBAHUE COBPEMEHHON €CTECTBEHHO-
HayYHOM KapTHHBI MMpa; ¢INHCTBO )KUBOU M HEXHBOH HPUPOJIBI, POJCTBO XKMBBIX
OpPraHM3MOB; OTPHUIIATEILHOE BIWSHHAE aNKOTOJs, HUKOTHHA, HAPKOTHYECKHX
BEIECTB Ha SMOPHOHAIBLHOE U NOCTIMOPHOHAFHOE Pa3BUTHE YEJIOBEKA; BIIMSHUE
SKOJIOTHYECKUX (PAKTOPOB Ha JKUBbIE OPraHWU3MBI, BJIHMSIHHE MYTarcHOB Ha
pacTeHus, )XUBOTHBIX U 4eJIOBEKa; B3aMMOCBSI3U U B3aUMOJEHCTBHE OPraHHM3MOB H
OKPY>KaIOIIEH Cpenpl; MPUYMHBL U (aKTOPhI IBOJIOIUN, HU3MEHSEMOCTh BHIOB;
HapyLIEHMs B Pa3BUTHHM OPraHM3MOB, MyTallud W UX 3HAYEHHE B BOSHUKHOBEHHH
HACNEACTBEHHBIX 3a00JIeBaHU; YCTONYHMBOCTh, Pa3BUTHE H CMEHBI IKOCHCTEM;
HEOOXOIMMOCTh COXPaHEHHUS] MHOTO00pa3us BUIOB;

s pelIaTh 3JeMEHTapHbIe OHONOrUIecKhe 3aa49d; COCTaBIATh dJEMEHTApHBIE
CXeMbl CKpeIIWBaHWSA ¥ CXeMBl MEpPeHOCa BEIIeCTB W Iepefadd JHEPruH B
sKkocucTeMax (Hemd  IUTaHMs), ONUCHIBATH OCOOCHHOCTH  BHIOB  IIO
MOP(}OIOTHIECKOMY KPUTEPHIO;

o BBISIBIATH NPUCHIOCOOJIEHHUS] OPraHU3MOB K cpefie OOMTaHHs, HCTOYHHKH H
HaIMYME MYTarcHOB B OKpyXamomeld cpene (KOCBEHHO), aHTPOIOTCHHBIC
M3MEHEHHUS B DKOCHUCTEMax CBOEH MECTHOCTH;

 CPaBHHBATH OHOJOTHYECKHE OOBEKTHI: XMMHUYECKUN COCTaB TN XKMBOW M
HEXXMBOU MPHPOJbI, 3apONBIIIel YenoBeKa W APYTMX J>XUBOTHBIX, MPUPOIHBIS
IKOCHUCTEMBI ¥ arpOdKOCHCTEMBI CBOEif MECTHOCTH; NpoLecChl (€CTeCTBEHHBIH U
HCKYCCTBEHHBIH OTOOD, MOJIOBOE M OECHoNoe pasMHOXEHHE) U AeNaTh BBIBOABI U
0000111eH1s1 HA OCHOBE CPaBHEHHUS U aHAIN3a;

e AaHANTM3UPOBAaTh M OLICHWBATH pPa3IM4Hble THIOTE3BI O CYIIHOCTH,
MPOUCXOXKACHUH JKU3HHA U YeJIOBeKa, III00anbHbIe SKONOTHYeCKHe NPoOIeMbl B MX
peleHus, NOCaeACTBIA COOCTBEHHOH eSTeIbHOCTH B OKpYXarolei cpexe;

 U3y4aTh U3MEHEHHUS B IKOCHCTEMAaX Ha OHOOTHYECKUX MOAEIAX;

e HAXOAWTh HMHPOPMAIMIO O OHONOTHYEeCKHX OOBEKTax B Ppa3sIHYHBIX
ACTOYHUKAX (y4eOHHMKaX, CHOPaBOYHHUKAX, HAYUHO-TIOMYJISIPHbIX U3JaHUX,
KOMIIBIOTEPHBIX 0a3ax, pecypcax ceTi IHTepHeT) U KpUTUYECKH €€ OLleHUBaTh;

HCNOJIB30BaTh NpHOOpeTeHHbIe 3HAHHS W YMEHHS B INPAKTHYCCKOMH
[AeATEJHLHOCTH U MOBCEIHEBHOM KU3HHU:

o INIsi COONMIONEHUS Mep MPOQWIAKTHKHA OTPABIIEHHU, BUPYCHBIX M APYIHX
3a00JieBaHH, CTPECCOB, BpEOHBIX MPHUBBMEK (KYpeHHs, aJIKOrojlu3ma,
HApPKOMAaHKH ); TIPaBHJI IIOBECHHMS B IPUPOIHOH cpefie;

» OKa3aHHsl IEepPBOM IIOMOIMM MPH TPAaBMaTHUYECKUX, MPOCTYIHBIX B APYTHUX
3a00JIEBAHUAK, OTPABICHUSIX MUIEBHIMU NPOLYKTAMU;

OLICHKM OTHYECKMX acleKTOB HEKOTOPHIX HCCIeNOBaHUA B obnactu
OHOTEXHONOTMH (KJIIOHUPOBAHKE, UCKYCCTBEHHOE OILIOIOTBOPEHHE)

1.4. PexomenayemMoe KOJHYECTBO 4YACOB HAa OCBOCHHE MPOrpamMMbl
NUCTHHIITHHBI




e MaKCHMallbHasg yueOHas Harpy3ka — 39 yacos;
e oOs3arenbHas ayAUTOpHAs yueOHas Harpyska — 39 dacos;

TpyaoemkocTb 4acoB
1 cemecTp
Buj yueO6Hoi#1 padoThI

OO6uasi TpyA0eMKOCTH 39
AyauTopHasi yueOHasi Harpy3ka (Bcero) B TOM 4HcJie: 14
JlekuroHHBIE 3aHATUS

[TpakTHyecKue 3aHATHS: 23
nuddepeHIIMPOBaHHBIN 3a4eT 2
UTOrO 39




2.2. TEMATUYECKHH IIVIAH 1 COAEP)KAHUE YUEBHOWM
JUCIHUAIJINHBI «bAOJIOI' WS

HanmMenoBanue
pa3aesioB H TeM 3aHATHH

Copep:xanne y1eOHOro MarepuaJa,
NpaKTHYECKHE 3aHATHA H
caMoCTOfATeILHas padoTa

o0y4yammnxcsa

Oosem
4acoB

Yposennb
OCBOCHHA

2

Coaepskanue y4e0HOro MaTepHaJia

BBenenue

JleKnus-Npe3eHTAIUA CO
BCHOMOTaTeJdbLHbIMH TEXHHYECKHMH

cpeAcTBaAMH 00y4eHHs

Buosnorus kak Hayka. Kparkas uctopus
pa3BuTHs Ouonoruu. [Ipu3sHaku KUBBIX
opraHu3MoB. MHoroo6pasue >XuBbIX
OpraHu3MOB. Y pOBHEBas OpraHU3ausa
YKUBOH NPHUPOIKI ¥ 3BOMONUI. MeTtozs!
O3HAHUS XUBOHU Iipupoasl. O0mue
3aKOHOMepHOCTH 6uonoruu. [Ipeamer
u3y4yeHHs 00001aroIIero Kypea
«buonorusy», nenu u 3aaa44 Kypca.
N3yuyeHnre OCHOBHBIX 3aKOHOMEPHOCTEH
BO3HUKHOBEHUS, Pa3BUTHA H
CYUIECTBOBAHUS XU3HU Ha 3eMJI€ U
COBpPEeMEHHOM ee opranu3anuu. Poub
OuoTIorud B pOpMHPOBAHUHU




COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTUHBEI MUPA H B MPAKTHYECKOH
AesrenbHOCTH Jroaeit. CobmoneHue
IIPaBUII IOBEICHUS B IPHPOJE,
OepexHoe OTHOIICHHE K
OnonornyeckuM o0BeKTaM (pacTeHHIM
¥ J)KHBOTHBIM M MX COOOIECTBaM) U UX
OXpaHa.

HemoncTpanuu

buonormueckue cucteMsl pasHOToO
YPOBHSI: KJIIETKa, OpTaHU3M, MOITYJIAIIHS,
aKocUcTeMa, Orochepa.

Pazoen 1. OcHOBBI
HUTOJIOTUH

Tema 1.1. MeToas!
nuroxoruu. Kierounas
Teopus

Copaepixanue y4eGHOro MaTepHaJa

Jlexkuusn

Yro takoe kiuetka. E€ pasmepsl. Kakue
MeTOABl W NPpUOOpPH UCTIONB3YIOT IS
M3yYEHHUs KIETOK.

Cozpatenu xieTo4Hoi Teopuu. KakoBEeI
OCHOBHbBIE  TOJOXEHHS  KIETOYHOU
TEOPUH

Tema 1.2.0cobeHHOCTH
XHMHYECKOI'0 COCTaBa
KxneTtku. Bosa v ee ponb B
KU3HEIeSTENbHOCTH
KJeTKr. MuHepanbHbie
BEIIECTBA U MX POJIb B
KJIETKE

Conep:kanne y1eOHOro MaTepuaJia

Jleknusi-npesesTanus co
BCIIOMOTaTe/IbHbIMH TEXHHYECKHMH
cpeacTBaMu o0ydenusi

XUMUYECKHE DJIEMEHTHI KIETKH.
XnuMndyeckre BenlecTBa KJIeTKu. Poib
BOABI B KileTKe. CBOHCTBA BOJIBI.
MuHepanbHbI€ BellecTBa KIETKH U UX
pOJib.

IIpakTHYeckoe 3anaTHe:2
KieTka CTpyKTypHas eNWHMIA YKUBOTO.

Copep:xxanne y4eOHOTro MaTepHaJa

Tema 1.3. Opranuueckue
BEIeCTBa. YTIIEBOIbI U X
POJIb B )KH3HEACATEIBHOCTH
KkieTku. Jlunuae! u ux pons
B KHU3HEICSATEIEHOCTH
KIIETKH.

JIeKIHf ¢ HCTOJIb30BaHHEM
HATIJISAHBIX NOCO0OMii. YTII€BOABI U UX
xiaccudukanusi. OyHKIMM yriieBoAoB.
Jvruae! ¥ UX KnaccuduKarys.
POyHKIUY TUTUI0B




ITpakTHYeckoe 3annTHE: 3
MoHo, nu-,nonucaxapuapl. JIAmumeL,
KJjaccupHuKaIus.

Tema 1.4. CtpoeHue u
¢yHkuu O6eIKoB.
DepMeHTHI

Copepxxanne yueGHOro Matepuasia

Jexnua. benku U ux  cTpoeHue.
Knaccudukauus  OenkoB.  YpOBHH
OopraHu3anuu  OeNKOBOH  MOJEKYIIBL.
Oynkuun OenkoB. CBoiicTBa O€IKOB.
Henartypanus 6enxa.

Tema 1.5 . HyknenHoBsie
KHCJIOTHI

Y UX POJIb B
SKU3HEAEATEIIBHOCTH.

Copep:xanue yueGHOro MaTepHaJia

Jlexnus. HyxjienHOBBIE KUCIIOTHI U UX
tunbel. Ctpoenne JJTHK u PHK. Turmer
PHK.

Ipakruueckoe 3annaTue:
Opranudeckue BenecTsa KISTKH.

Tema 1.6.CtpoeHue
9yKapUOTAYECKON KIIETKH.

Coaepxanue yueOHOro marepuaJa

Jlexknusi. buonoruyeckue MeMOpaHBbI.
Opranouss! knetku. Kietousoe sapo.
XpoMocoMBl, CTPOEHUE, PYyHKIIHMU.

IIpaktnyeckoe 3amsaTHe: OpraHouH!
KJIETOK 3YKapHOT.




Tema 1.11.Bupycsr

Conepmalme y‘l@ﬁHOFO MAaTCpHAJIA

Jexuus

. Bupycel. CpaBHeHHE HEKIIETOYHEBIX H
KJIETOUYHBIX (OPM KHU3HH.
Hemoncmpavyuu

Buner BupycoB. CrtpoeHue  BHpyca
taba4Hoi Mo3ankH. Criu.

IpakTHyeckoe 3ansnTHE:8
Bupycel. Ctpoenue BUpycoB.

Tema 1.12. IIuraune
KJIETKHU

Copep:xkanne y4eGHOro MaTepHaJia

Jleknus C HHTEePaKTHBHOM
npe3eHTanue

Crioco0s1 TUTAHHAS.

Hemoncmpavyuu

IlpencraButenu aBTOTPODHBIX 51

reTepoTpOodHBIX OPraHu3MOB

Tema 1.13.00meH BeliecTB

Copaepixanue y1eOHOro MmatepuaJa

IIpoGaemHuas JEKI{HA C
HHTEPAKTHBHOM
npe3seuranmeii. 'omeocras,

BUITETS IUTACTUIECKUM M SHEpPreTHYeCKIii oOMeH.
Metabonn3m
JleMoHCTpallus HATJIAOHOTO  ITOCOOHS
" O6MEH BEINECTRB B KIIETKE

Tema Conepxanue y4eOHOro MmarepuaJia

1.14. DHEepreTHUSCKUH
ob6MeH oOMeH

Jlexug:

DHepreTu4eckyii o0OMeH B KJICTKE.
Juccumunsanuys. OTanbl
PHEPreTHYeCKOro ooMeHa:
ITOATOTOBUTENBHEIMN, 0€CKUCIOPOIHEIH,
KUCJIOPOJHBIH

JeMOHCTpanus HATJIAHOTO TOCcO0us
"JTarbl 3HEpreTuyecKkoro oomexna"

IpaxkTuyeckoe 3ansrue: [ nmukonus,
ABIXaHUE,




Tema 1.1. XKuzHeuspii
UMKI KneTku. Jlenenue
KJIeTKu. M#uTO03

Copep:xanue y4e6HOro MaTepuaia

IIpakTHyeckoe 3ansaTHe: 12
Muro3. bruonoruueckas pojis MHTO3A.

Tema
1.5. OnnoxoTBopeHue

IlpakTHyeckoe 3anaTHe: Buas
OILTIOXOTBOPEHMUSL.

Tema
1.6. UsguBnayansHoOE
pa3BUTHE.

[IpakTueckoe 3aHATHE:  OHTOTEHES.
Tumer OHTOI'€HEe3a. Iepuoan:
OHTOIe€HEe3a. 3apOoHbIIIEBOE Pa3BUTHE
OpraHu3MOB. JTamel OdMOPHOHAIBHOTO

Pa3BUTHA MJIEKOITUTAIOHIHX.
BsaumMmongeiicTBue qacTeu
Pa3BUBAIOLLETOCS 3apojbliia.

IMocTaMOproHanEHBIN NEpHO/I.
CxopcTBO 3apojpllieii # IMOpHOHANBHAS
OUBEPreHIIMs TPU3HAKOB.

Tema 1.7 Uctopus
pa3sBUTHA FCHETHKU.
I'ubpuonormaeckuii MeToxR

IIpaxTnyeckoe 3auaTHE: 3aKOHBI
Mennend.

Tema 1.8 3axoHOMEpHOCTH
HACJIEICTBEHHOCTH U

IIpaktrdeckoe 3ausTue: MI3MEHUNBOCTb.
Buasl 13MEHYUBOCTH.
MoaudukanronHas 1 HacAeACTBEHHas

W3MEHYUBOCTH U3MEHYMBOCTH. HopMa peakmnum.
MyTanun.
IlpakTH4yeckoe 3aHsITHE: CENEKIIH.
Tema ITonunmonnya u ornajeHHas
4.1. OcHOBHBIE METOIbI ruOpuu3anns. UckyccTBeHHBIH
CeJIEKUHH U MytareHe3. buorexnonorus. I'ennas
OHOTEXHONOTHHA umxeHepus. KietouHas nexeHepus.

Tema 5.9. Bo3uukHOBEHHE
JKW3HHU HA 3eMJie

IIpakTnyeckoe 3aHsATHE:
BO3HUKHOBEHHE JKM3HM Ha 3eMIle.
I'unoTe3bl 0 NPONUCXOXKICHUM KU3HH
(KxpeallMOHU3M, THIIOTE3a
CaMOIIPOHU3BOJIBHOIO 3aPOXKICHUS
KHU3HH, TUIIOTE3a MAaHCTIEPMUH, TUIIOTE3a
OHOXMMHYECKOH IBOJIOLUN).
CoBpeMeHHbIe PeACTaBICHUS O
TIPOUCKOMKASHUH KHU3HH (rUIOTE3a
a0MOTreHHOTO 3apOXKICHHUS KU3HH)




JleMoHCTpalys HarsAHBIX IIOCOOWIA.

Tema: DBonronus

IIpaxkTHyeckoe 3ansTHe: KOMIOHEHTHI |
o6uoctepsl. DyHKIHH )KHBOTO BENIECTBA

ouocdepsl. N
JemoHcTpanys HarimsAHBIX TOCOOMit
Jluddepentmposannbiii 3a4et 2
Bcero: 39 yacos

3.YCJIOBUSI PEAJIM3ALIAN ITPOIPAMMBI YYEBHOM
JAACHUATIIVINHBI

3.1. Tpe6oBanus K MHHHMAJIbHOMY MaTePHAJIBHO-TEXHHYECKOMY
ofecnedyeHHIO peaTn3alui NHCHHIIJIHHBI

Peanu3aiga yu4eOHOH NUCHHILTAHB TpeOyeT Hanu4us y4eOHOH ay IUTOPHUH:
-1I0CaIOYHBIE MeCTa CTYJEHTOB;

CTCHIBI,

pabouee MeCTO IMpernoiaBaTes;

pabodas MeJioBas TOCKa;

JEMOHCTPAIOHHBINA CTO;

Harsganele mocoOus (yueOHHKM, OIOPHBIE KOHCHEKTHI-IIAKATEL,

KapTO4KW, pa3JaTOuHbI AMJAKTUYECKHH MaTepHal, CIIpaBOYHbIA
Marepuan).

KOMILIEKT Y4eOHO-METOAHMYECKUX TT0cOOUH 1o OMooruy;




« JnaboparopHoe obopynosanue (MHKPOCKON W MHKpPOIIPEHApAaTH],
mozens JIHK, repbapuit, nabopatopHas nocyna u XAMHUYECKHE peaKTHBbI)

e  BHJEOMaTepHaIBI
Texnuyeckue cpedcmea 0byyenus.

« Hoyr6yx

e  MyJIBTHUMENAUNHBIN IPOEKTOP.
3.2. Undopmannonnoe obecneyenne odyuyenusi. (IlepeueHb peKOMeEHIyeMbIX
y4ueOHbIX H3gannii, MaTepHeT-pecypcoB, AOMONHMTENLHOM JIHTEPATYPDI).
OcHoOBHbIE HCTOYHHUKH:
1.Kamenckuit A.A. Buonorms. O6mias Oumonorms. 10-11 xi.: yue6uux /Tlop
pen.A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceynuk.- M.: [ipoda, 2018.- 368
e.
2.benges J.K., Hdemmmmn I'.M., Kysnenosa JLH. u ap. buomorus (6a3oBslii
yposeHsb). 10knacc.—M.,2019..
JonoHuTe/IbHbIE HCTOYHHKH:
1.Monnesa A.IO. bruonorus. Becp mkonbHbIA Kype B cxeMax H Tabmunax. — M.,
2017.
2 JIykatrkun A.C., Pyunn A.b., CumaeBa T.b. u ap. buonoruss ¢ ocHoBamu
SKOJIOTHH: YYeOHHK ISl CTyH. YUpeXIeHWi BbICHI. oOpa3zoBaHus. — M., 2018.
3.MamontoB C. I',, 3axapos B. b., Kosnosa T. A. bronorus: yueOHMK 1715 CTYA..
4.Huxutunckas T.B. buonorus: xapmansuwiii cnpaBounuk. — M., 2019
5.CusornazoB B. WM., AragonoBa U. b., 3axaposa E. T.buonorms. OO6mas
6uonorns: 6a3oBbIit YPOBEHb, 10—11xnacc.—M,, 2020
6.Cyxopykosa JI. H., Kyumenko B. C., iBanoa T. B. buonorus (6a3oBbii
ypoBeHs). 10—11 knmacc. — M., 2018
3asy buonorus 2020r.

HNnrepuer-pecypeni:

1. http://www.ebio.ru/Inexrponusiit yue6sHK o 6uonoruu. IIpeacraBneHs!

pazjesnsl: OoTaHHKa, 300JI0TUs, aHATOMUS, 001Ias OMOIOTHS, IKOJIOTHSL.

2. http://evolution.powernet.ru/ Teopus 3BOMIONIH KaK OHA €CTh: MaTepHabI 110
Teopuu Ouonoruueckoii spomonun. [TpencraBneHs! pa3nuyHble MaTepHAlIbL,
MOCBSALUCHHBIC TEOPHH OHONOTHYECKO 3BOIOLHH.

3. www. window. edu. ru (ExquHoe okHO nocTymna k oOpa3oBaTenbHBIM pecypcam
MuTteprera no 6uonorun).

4. www.znanium.com- caiiTa HHCTUTYTa
5.wk.com/idbiorepetitor




4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUSA YYEFHOM

AU CIHUTIJINHBI

Kontpons w

OILICHKA

PE3YIIBTATOB  OCBOCHMA

y4eOHO#’

JAHUCIHATIIINHDI

OCYIICCTBIBIETCA IIPENOAaBaTeIeM B IIPOLECCE TIPOBCACHUS IPAKTAYECKHX

3aHATUA W 7abopaTopHBIX pabor,

TECTUPOBAHNA,

a TakKXEC BbIIOITHCHUA

00y4aroMMUCS UHAUBHAYANBHBIX 33aHUH, TIPOEKTOB, HCCIIEIOBAHMIA.

KOHTpOJIb A OUECHKA PC3YyJIbTaTOB OCBOCHUS JUCUHMIUIHHBI

npenogaBarciicM B

Iponecce  IpoOBCACHHA

OCYIICCTBIIACTCA
IpakKTUYIECKHUX

3aHATHH U

nabopaTOpHBIX paboT, MPOMEXKYTOYHOIO KOHTPONBHOTO TECTHPOBAHMS, a TAKXKe
BBINIOJIHEHHS] 00y4aroIUMUCS WHAMBUALYAIbHBIX 3aIaHui, pedepaToB.

Koas! popmupyembix oGmmx Popmbl H
PesyabTaThl KOMIeTeH i MeToAbI
o0y4yeHust KOHTPOJIA ¥
(ocBOGHHbIE YMEHHH, OIlCHKH
YCBOEHHbIE 3HAHUS) pPe3yabLTaTOB
o0y4ueHust
3HAHHUS:

- ocHoBHEIe nonoxeHus | OK-2, OK - 4, OK-5, OK-6, ITpomexyTouHoe

Ouonoruueckux teopuii | OK-08 TECTUPOBAHUE.

H  3aKOHOMEpPHOCTEM: IIposepka

KJIETOYHOM TEOpHH, TeTpaaH.

3BOIIOITMOHHOTO YCTHBIH oIpoc.

ydgeHnus, ydenuss B.W.

BepHajackoro o

ouocdepe, 3axoHbl 1.

Menpens,

3aKOHOMEPHOCTEH

W3MEHYMBOCTH U

HACJICICTBEHHOCTH;

- CTPOEHHUE u | OK-2, OK-4, Ilposepka

$yHKUMOHUpOBAaHUE OK-5, TETpajy.

OMOJIOrMYECKHX IIpoBepka

00BEKTOB: KJIETKH, JOMAIIHMX 3a]ad.

FEHOB M  XPOMOCOM, OueHuBanue

CTPYKTYpsl BUIAa H NPaKTHIECKUX

5KOCHCTEM; pabor.
ITpoMexxyTOuHBIM

KOHTPOITb.




- cymHocts | OK-2, OK-3, OuenuBanue
OHOJIOTHYSCKIX OK-4, OK-8, IPaKTHYEeCKUX
MTPOIIECCOB: OK-9 3aaHui.
pa3MHOXKEHUS, [IpomexyTounblit
OTUIOAOTBOPEHU, KOHTPOITb.
JeHCTBUA OpoHTaNbHBIA U
HUCKYCCTBEHHOTO 51 HHIWBHY aJIbHBIA
€CTECTBEHHOI'0 0T0Opa, onpoc
dbopmupoBaHue TTpoBepka
MPUCTIOCOOIEHHOCTH, TETPajH.
IIPOUCXO0XK/IEHHE BUIOB, TTpoBepka
KpyTrOBOPOT BEILIECTB H JOMAIITHUX
NpeBpalieHe SHEPIHU 3aJlaHuH.
B KJIETKE, OpraHu3Me, B Pa6ota ¢
3KOCHCTEMAX " y4eOHHUKOM.
ouocdepe;
- Bkiaa Beigaronmuxcs | OK-1, OK-3, YcTHEIR ompoc.
(B TOM yucae | OK-04, OK-9 IIposepka
OTEUECTBEHHBIX ) TETpajH.
YYE€HBIX B Pa3BUTHE 3amura
OMONOTHYeCKOH HayKy; pedepaToB.
- 6uonormueckyro | OK-2, OK-4, [TpomexxyTouHOe
TEPMHHOJIOTHIO u | OK-5, TECTHPOBAHME.
CHUMBOJIUKY. JukranT 1o
oTpeIeCHUSIM.
Y CTHBIH ONpoc.
YMEHHS:
- obmsacaaTe  poib | OK-3, OK-4, OK 08 IIpoBepka
OHOIOTHH B TETPaJH.
bopMHpOBaHUH ITposepka
Hay4HOT'O JOMAaIIHAX
MHPOBO33pPEHNUS; BKJaJ 3aIaHUM.
OMOJIOTHYECKUX TEOpUid OuenuBanue
B dbopmupoBanue HPaKTUIECKUAX
COBpPEMEHHOI pabor.
€CTeCTBEHHO-Hay4YHOU ITpomexyTo4HBIN
KapTHHBI MUpa; KOHTPOIIb.
€OVHCTBO JKHBOH M OpOHTAIbHBIA ¥
HEXUBOH MIPUPOLI, WHJIUBUTYAJIbHBIH
POICTBO JKUBBIX oTIpocC.
OPraHU3MOB; Pabora C
OTpHUIIATENBHOE yueOHUKOM.
BIIUSTHUE aJKorons,

HHUKOTHHA,




HApPKOTHYCCKHX

BEIIECTB Ha
3MOpPHOHAIBHOE 7§
IOCT3MOpUOHANIbHOE
pa3sBUTHE  YellOBEKa,
BIIMSIHUE
9KOJIOTHYECKHUX

GaxToOpOB Ha IKUBBIE
OpTaHU3MBI,  BIIMSHHE
MYTareHoB Ha
pacTeHus, XUBOTHBIX U
YeJloBeKa; B3aMOCBSI3H
" B3auMOJICHCTBHE
OpraHu3MOB u
OKpYXarolen cpensl;
OpPUYUHBL U (aKTOPbI
3BOJIIOLUH,
U3MEHSEeMOCTh  BUJIOB;
HapyLIEHUd B Pa3BUTUH
OpraHu3MOB, MYTal{UH
M HUX 3HaYeHHWE B
BO3HUKHOBEHHUHU
HaCIEeJICTBEHHBIX
3a00/IeBaHUIL;
YCTONYHUBOCTB,
pa3sBUTHE U  CMEHBI
DKOCHUCTEM;

HeoOXOIUMOCTh

COXpaHEHUS

MHOTroo0pa3us BUIOB;

- pemtath | OK-2, OK-3, OnenuBanue
31eMeHTapHEIE OK-4, OK-08, OK-9 IIPaKTUYECKUAX
OHOJIOrHYeCKHe 3a1a4H; 3aJaHMi.
COCTaBJIATE ITpomexyTOqHBIH
3J€MEHTapHBIE CXEMBI KOHTPOITb.
CKpEIUBaHNsA ¥ CXEMBI ITpoBepka
nepeHoca BellecTB U TETPaIH.
mepeaadyd  dSHEPruM B IIpoBepka
9KOCHUCTEMAX (menu JIOMAITHIX
NUTaHUSA); OINUCHIBATH 3aJaHH.
OCOOEHHOCTH BHJIOB IO

MOP(}OIOTrHYECKOMY

KpPHUTEPHIO;

- BRIABIATE | OK-4, OK-5, OuenuBanue
HPUCTIOCOOTCHUS OK-6 IIPAKTHIECKHX




OpraHu3MOB K cCpefie
oOuTaHuA, HWCTOYHUKH
¥ HaJlMuue MyTareHoB B
OKpyJKaromie  cpege
(kocBeHHO),
aHTPOIOTeHHBIE
H3MEHCHHS B
3KOCHCTEMAX CBocH
MECTHOCTH,

3a/laHUN.
DOpoHTaNBHBIN U
WHAMBHIYaIbHEIN
ompoc

- CpaBHUBATH
OHOJIOrHYECKHUE
OOBEKTHI: XHMHUYECKHUH
COCTaB TeJl JXHUBOM H
HEXXWBOM PUPOJIbI,
3apOoZbILIeH YeNOBeKa U
IpYTux XXHUBOTHBIX,
OPUPOIHBIE
9KOCHCTEMBI i1
arpo3KOCUCTEMEI CBOEH
MECTHOCTH; TIPOLIECCHI
(ecTrecTBeBHBIN H
HCKYCCTBEHHBIH OTOOP,
IIOJI0OBOE M Oecrolioe
Pa3sMHOXEHHE) 7§
nenatb  BBIBOOBI U
0000I1IIeHHA Ha OCHOBE
CpaBHEHMS U aHAJIN3a,

OK-2, OK-3,
OK-5, OK-6

®OpoHTaNbHBIA 1
WHIUBUYATbHBIN
oIIpoc.
Brinonxnenune
[IPAKTHYECKUX
3aJaHuM.

-  aHaNM3UpOBaTh W
OLICHUBATh pa3idYHbIE
TUIIOTE3Bl O CYIHOCTH,
NPOUCXOXKIEHUM KU3HH
)%} 4EJI0BEeKa,
riaobansHbIe
3KOJIOTHYECKHE
IPOOIIEMBI %4 170:¢
pelleHus], MOoCieICTBHS
coOCTBEHHOM
IesTeIbHOCTH B
OKpPY>KaIOLLEH CpeJe;

OK-2, OK-3,
OK-4, OK-8

YcTHBIlM onpoc.
ITpocmotp
aHanu3
BHACOGMUIIbMA.

- U3y4YaTh U3MEHEHUS B
SKOCHCTEMAaX Ha
OHOJNIOTHYECKHUX
MOJENAX;

OK-1, OK-3,
OK-05, OK-9

Brinonnenue
MPaKTUYECKUX
3aJaHuN.

- HaXoauThb

OK-4, OK-5,

Pabora




HUH(pOpMAITHIO o | OK-6, OK-08 JUTEPATY PO,
OHONIOTHYECKIX HHTEpHET-
00BeKTax B PasIHYHbIX HCTOYHUKAMH.
HUCTOUHUKAX YcTHBIH ompoc.
(yuebHHKax,

CHPaBOYHHKAX,

HAYYHO-TIOMYJISIPHBIX

U3JaHUSX,

KOMIBIOTEPHBIX 0asax,

pecypcax ceTH

Hnreprer) 17§

KPUTHYECKH ee

OLIEHUBATb.

KOHTpOJIbHO-OlIeHO‘-IHble cpeacrsea

Pazgen 1. Yuenue o kieTke
3AJIAHHUE (BHeayauTOpHasi caMocTOATeILHasi pabota) Nel
TEKCT 3AJAHHA:

1. ITogroroBka pedepara o TeMe:

Opranpyeckuie BeUIeCTBa PACTUTENHHON KIETKH, OKA3aTebCTBa HX
HAIMYUS B pacTeHNH. BUTaMUHBI, GepMEHTH W TOPMOHBI U HX POJb B
opranusme. Hapymenus npu ux HeocTaTtke H H30bITKe.

[IpokxapuoTnyieckue opraHu3Mbl ¥ BX poiib B OHOIIEHO3aX.

IIpakTH4YecKOe 3HaYEeHUe IIPOKAPUOTHIECKHX OpPraHu3MoOB (Ha mpuMepax
KOHKPETHBIX BHJIOB).

Knetka »ykapHOTHYECKHX OpraHu3MoB. MeMOpaHHBI NPHHLIMII ee
OpTraHH3alyH.

CrpykTypHOE ¥ QYHKIHOHAIBHOE pa3jiHyiie PaCTUTESIbHOW W KUBOTHOU
KIIETOK.

MI/ITOXOHI[pPII/I KaKk OJOHCPreTHYCCKHUE CTaHUHMU  KIICTOK. Cragumn
SHCPIreTUHYECKOIO oOMeHa B Pa3IM4IHbIX YaCTsAX MPITOXOHJ_IpI/If;I.

Crtpoenne n pyHKiud pubocoM 1 ux pojk B OrocuHTe3e Oenka.
AApo Kak LeHTp yNpaBICHUS KU3HEAEITeIEHOCTHIO KIETKH, COXpaHeHNs
1 iepeaadd HaclleJCTBeHHBIX MPH3HAKOB B MIOKOJEHUSX.

Knerounast teopusi CTpoeHHs oprasm3MoB. Mcropuss U coBpeMeHHOE
COCTOSTHHE.

2. Hapucosarb cxeMbl CTPOSHUS PaCTUTENLHON U )KHBOTHOH KIJIETOK 1 OCHOBHBIX
OpPraHOMJIOB KJIETKH.




3. M3y4enue Bonpoca pOTOCHHTES U XEMOCHHTES3.

YcaoBus BLINOJMHEHHS 321aHUS

1. Mecro (BpeM:) BoblmONHEHHs  3aJAHUS: 3aJaHHE  BBIIOJHACTCS _ BO
BHEayJIUTOPHOE BpeMs

2. MakcuManbsHOe BpeMs BBIMOTHEHHS 3aJaHUs: 60 MHH.

3. Bl MOXeTe BOCIIO/Ib30BaThCs_YICOHHKOM, TTO0AILHOM CETRIO

Il kaJia oueHkH 00pa3oBaTeJbHbIX JOCTH;KEHHM:

Kpurepuu :

- YMEHHE CPOPMYITHPOBATH IIEIb pabOTHI;

- YMEHHE TOA00paTh HAYUHYIO JIUTEPATYPY 110 TEME;

- MIOJIHOTA Y JIOTUYHOCTH PACKPBITHS TEMBI;

- CAaMOCTOSTEIFHOCTEh MBILIUICHHS;

- CTUIUCTUYECKasl TPAMOTHOCTh U3JI0)KEHUS;

- KOPPEKTHOCTD BBIBOJIOB;

- IPaBWIBHOCTE OopMIIeHUS pabOTHI.

Kputepuu oneHku:

- OILICHKA «OTJIUYHO)» BHICTABISETCS 00yUarOIeMYCs, €CIIH BHIITOTHEHH BCE
BbIILIETIEPEYHCIICHHBIE TPeOOBaHUA K U3I0KEHUIO, OPOPMIIEHHIO, H
HOpeACTaBIEHHUIO PabOThI

- OIleHKa «XOPOI0» BhICTABIAETCS 00y4atomeMycs, €Clid JONyMIeHb
HE3HAYUTENIbHbIC IOTPEIIHOCTH B O(POPMIIEHUH U NPeICTaBIeHHH paboThI.

- OLICHKA «yXOBJIETBOPUTENLHO»BRICTABIIACTCA 00yJaroIeMycs, eCITH
JOIyIeHbl He3HAYUTEIbHBIE IIOIPEITHOCTY B COAEp KaHUH, OPOPMIICHHH U
npeICcTaBieHUH PabOTHI.

- OIICHKA «HEYIOBIETBOPUTENLHOY» BEICTABIAETCS 00y4aronemMycs, eCiu
npezcraBieHHas padoTa HE COOTBETCTBYET TpeOOBaHUAM.

TEKCT 3A/TAHWSA:
1. Iponecc HHAUBHAYAJNBHOIO Pa3BUTHS OPraHH3Ma - 9TO:

1. oHTOrEHE3
2. MHTO3
3. amMHTO3
4, MeHo3

2. TkaHubLIoO HA3BLIBAIOT:

KOXKHILY JTyKa

. TPymIy KJIETOK, CXOAHBIX IO CTPOCHHUIO 1 BHITIOIHSIOIIUX
OnpeesICHHYIO QYHKINIO

MSKOTb STOHBI

4. cxubky apby3a

Ny =

(78]

3. bejkn - Ouosorayeckue MNoJINMEPLbI, MOHOMEPAMHU KOTOPLIX SBJAAIOTCHA:



1. >xupsl

2. ¢epMmeHTHI

3. aMHHOKHCIIOTEHI
4. yrneBozpl

4. MHTO3 - ¢10CO0 JeTeHHs YYKAPHOTHYECKHX KJIETOK, IPH KOTOPOM:

1. o6pasyroTcs mosIoBbIe KIETKH

2. IodepHHe KIETKH MONYYaloT FeHETHIECKyIO HHMOPMAIHMIO TaKYIO XKe,
KaK B SJJpe MaTepPHHCKOH KIIETKH

3. U3 AWIJIOWIHOU KJIETKH 00pa3yIOTCs ralliOnIHbIe

4. obpasyercs 3urora

S. Camoe pacnpocTpaHeHHOe HEOPraHHYECKOE coelHHEHHE B JKMBLIX
opraHusmax

Hox
KaJIbOHUH
BOJa

. MarLmu

e P b s

6. CroJabKo MPOIEHTOB OT MAaCChl BeIIECTBA COCTABJAAIOT OPraHuyeCcKue
BeIIECTBA

1. 5-10%
2. 20-30%
3. 10-15%
4. 10-20%

7. Kakue opranuydeckue BellecTBa NpeodagaloT B KJIETKaX pacTenui?

YIJICBOJBL
Oenku
YKUAPBI
MHKPOIJIEMEHTbHI

= 52 o=

8. Kak na3sbiBaercs coeqUuHEeHHE IBYX aMUHHOKHCJAOT B OAHY MOJleKyJ'ly?

1. TpunenTunx
2. NOJMIENTUN
3. IMIenTun

9. Ha3oBHTe OCHOBHYIO (PyHKIIHIO ’KHPOB

1. nHeirTpanbHas
2. cTpouTelbHas



3.

3alIUTHas

4. sHepreTHUecKas

10. /ipyroe nazBanue yrieBogoB

= 2 o)

HYKJICHHOBBIE
KHCJIOTEI
JIATTAJTBI
caxapuibl

11. CxobKO NPOLECHTORB YIJIEROAOB B XKUBOH KjeTKe?

1.
2
3.
4.

0,5%
5%

1-2%
3-4%

12. B KaKHX yCJAOBHAX MOIYT XKHTh GaKTepuu

1.
28
3.

B aHA3pOOHBIX
B a3pOOHBIX U aHAIPOOHBIX yCIOBUIX
B a3poOHBIX

13. Dueprernyeckuii oOMeH - 3TO mpouecce:

e

. TCIJIOPCTY MU

2. OKUCJICHMS OPraHMYeCKHX BEIIECTB KIETKH ¢ OCBOOOXKICHHEM
SHEPruu

(98

OMOCHHTE3A

4. ynaneHus )XHIKHX IPOJYKTOB pacraia

14. ©MMyHO/I0TrHYECKYIO 3aLHTY OPranu3Ma obecneunBaioT:

bl

pa3inyHbIe BelleCcTBa

ocobble O6elIKu KpOBH - aHTHTENIA

YTIIEBOMBI

OenKu, BBIIOJHAOLIHE TPAaHCTIOPTHYIO QYHKIHIO

15. HacieacTBenHas nHQopmanus y 6aKTepnii XpaHuTCs B

1.
2
8k
4.

XpoMocoMax
Anpe
pudbocomax
LUTOIIa3zMe

16. U3 ckoabkux $pa3 cocTouT MuTO3?



ol o
WA N

17. Kaxnpiii BUA pacTeHnil H 5KHBOTHBIX XapaKTePH3YeTCH ONpeieieHHbIM H
NOCTOSIHHBIM YHCJIOM

r€HOB
XPOMOCOM
KJIETOK
OpraHOHIOB

B W=

18. Kax Ha3bLIBalOT COCTOSHHE MEMXKAY ABYMSI MUTO3aMH ?

uHTepdazon
npodazoit
MeTodhazon
aHagazoi

g= A LTS

19. Kax na3siBaercs nepsas ¢a3a aejienns sigpa?

aHadaza
Tenodaza
MeTodaza
npodasa

Ll ol )

20. DHepreTuyecKUMHM ""CTAHIUAMU'' KIETKH ABJAAIOTCH

JTH30COMEI
puOOCOMEI
MHTOXOHIPUH
IUTOILIa3Ma

£ )

21. IIpsimoe gesieHHe KIETKH, BCTpeYalomeecs TOJAbKO y NpocTelnnX,
Ha3bIBAIOT

OHTOI'CHE3
MHUTO3
aMHTO3
Meno3

B 2

22, Ha3zoBuTe mpouecc 00pa3oBanusi )KMBBIMH OPraHH3MaMH OPraHH4YecKux
MOJIEKYJI H3 HEOPraHH4YeCKHX 32 CYET JHEPrHH COJTHEYHOro CBeTa

1. mumccuMuIsSUus
2. racTpyisaums



3. acCUMUJIALHUSA
4. ¢dotocunTes

23. OcnoBHan 0coGeHHOCTH CTPOeHUA GaKTepHii

OTCYTCTBHE XPOMOCOM
HaJIM4He LUTOIUIa3Mbl
OTCYTCTBHE TKaHEH
OTCYTCTBHE SIpa

BN

24. BaxxHelimeil COCTABHOH YacThI0 KJIETKH ABISIETCS

PO
JTU30COMBI
BaKyOJIH
HUTOILIa3Ma

g P 2

25. CKoJIbKO NPOLEHTOB JKUPA COAEPKHTCS B *KMBOTHBIX KJIeTKAaX?

40%
90%
70%
50%

g SV s

Yc/ioBHS BbINOJHEHHS 32IaHNAS

1. Mecro (Bpemst) BBIIOJNHEHMS 3aaHMS’ 3aJaHHe BBIMIOJHACTCS Ha 3aHITHE B
ayJIUTOPHOE BpeMs

2. MakcuManbHOE BpeMsl BHIIOTHEHUS 3aJaHusA: 30 MHMH.

3. Bl MoXkeTe BOCHIONB30BAThCS_YUEOHUKOM, KOHCIIEKTOM JIEKIIHit

Illkasa oueHKH 00pa3oBaTelbHbIX JOCTHKEHHI:

INponenT pe3ynbTaTUBHOCTH Onenka ypoBHs IOATOTOBKH 6ain
(IpaBUIIBHBIX OTBETOB) (oT™MeTKa) BepOabHBIH aHAJIOT
90 +~ 100 «5»-OTIHYHO

80 + 89 «4»- xopouio

0= 79 «3»- yIOBJIETBOPHTEILHO

Menee 70 «2»- HEYIOBIICTBOPHATENLHO

TEKCT 3AJIAHUA:

1. O6men BewiecTB - 3TO NMpolece:

. HOCTYIIJICHHC BEUIECCTB B OPraHU3M

. mpeBpameHmrs, UCIIOJIb30BaHKA, HAKOIUICHHUS U IIOTESPH BCHICCTB
H DQHEPIrun

3. YAQICHUA U3 OpradHr3Ma HEIICPEBAPEHHBIX OCTATKOB

N =




4. ynaneHue XUIKUX IPOAYKTOB pacnana

2. Kak Ha3bIBAKOTCH JKEeHCKHeE NMOJIOBLIE KJIeTKu?

B

3. Pazmuoxenue - 310

CIIEpMAaTO30HU b1
AANEKIIETKH
ILUTAL€HTOM
TOPMOHBI

CBOKCTBO BCEX JKUBBIX OpraiM3mMoB
IIponecc CIUuIHUA MY)KCKOﬁ M )KEHCKOM MOJIOBHIX KJIETOK

CHOCOOHOCTH K MUTAHUIO

4. CKoJIbKO H KaKHe XPpOMOCOMBI COACPKHUT OIVIOAOTBOPCHHAaA AidneKjIeTKa

1.

2

3. XH3Hb

4.

yejoBexa?

1
2
3
4

. 23 XpOoMOCOMBI MaTepu
. 46 xpoMOCOM, U3 KOTOPBIX 23 XpOMOCOMBI MaTepu u 23

XpOMOCOMEI OTH A

. 46 xpoMocoM Matepu
. TOJIBKO 23 XpOMOCOMBI OTHa

5. Kakne xpoMocOMBbI HA3LIBAIOT FOMOJIOTHYHBIMH ?

= 2B

COBOKYITHOCTh XPOMOCOM B IOJIOBBIX KIIETKaX

00bie XpOMOCOMBI JUILIONIHOTO Habopa

CXOJHBIE IO CTPOCHHIO H HECYII[UE OJJNHAKOBbIE [eHbI
OJIMHAKOBBIE MO opme

6. I'ne oGpa3yoTca MyKCKHE M0JIOBbi€ KJIeTKH?

= 2 R

SALIEKIIeTKaX
OpraHougax
CEMEHHUKax
rOpMOHAax

7. Kak Ha3bIBaeTCH npouecc CJIHaHuA SIHUEKIETKH H cnepmarosonna?

A 1) p=

pocToM

JeIIeHne
Pa3MHOXEHHUE
OILIONOTBOPEHHE



8. Kak Ha3bIBaeTcs npouecc BocnpousBeaeHAs ce6s mogoGHbIx?

YBEIIUUEHHE
Pa3sMHOMKEHHE
pOXACHHUE
OILTOIOTBOPEHHE

il

9. I'enoTuH dopMupyerca noa BIAUSTHHEM:

TOJIBKO YCIIOBH# BHEIIHEHN cpe/ibl
TOJILKO T€HOTHIIA

TOJIBKO AESTEIbHOCTH YeJIOBEKA
FeHOTHIIA ¥ YCIIOBHH BHEIIHEeH cpeJibl

g PR =

10. OcnoBaTesieM COBPEMEHHOH 3MOPHOIOTHH CUNTAETCS AKAAEMHK

1. JlomoHOCOB
2. Jlamapk

3. bep

4, Bepnajackmit

11. C noMombI0 KAKHX KJIETOK HPOHCXOAHUT MOJIOBOE pa3MHOKeHHe?

TeNell
szep
raMmer
KITyOHeH

& Wi -

12. HazoBuTe ABe GOpMbI pa3MHOMKEHHUSI.

JACJICHHUC U ITIOYKOBAHHUE
TI0JIOBOE B GeCIIoIoBOE
YEPCHKOBAHHUE, IIOYKOBAHUC
JIYKOBHYHOC U YCPCHKOBAHHOC

2 =

Yc10BuS BbINOJHEHUS 3aaHAS

1. Mecto (Bpemsi) BBITIOJNIHEHUS 3aJaHUS’ 3alaHHE BBHIMONHAECTCS HA 33HATHE B
ayJIUTOPHOE BpeMs

2. MakcuManbHOE BpeMsl BBIIIOJIHEHHUS 3aiaHus: 30 MUH.

3. Bol MoXeTe BOCIIONb30BATECS_Y4eOHUKOM, KOHCTIEKTOM JICKIIHi

Il ka/ja oeHKH 00pa3oBaTedbHbIX JOCTHKEHMIH:

IIpoueHT pe3ynbTaTUBHOCTH OneHka ypoBHs OATOTOBKY Oaw
(MpaBHJIBHBIX OTBETOB) (or™MeTKa) BepOaNbHEBIH aHAJIOT
90 +~ 100 «5»-OTIUYHO

80 +~ 89 «4»- Xopouio




70 =79 «3»- yIOBJICTBOPUTEIHHO

MeHee 70 «2»- HEYZOBIETBOPUTEIHHO

TEMbI HPOEKTHBIX PABOT ITIO BHOJIOT' M.

1.Bnusinue nBera Ha HACTPOEHHUE YENOBEKA

2.J"asupoBaHHas BOAA - BpeJ UIIU IIOJIb3a?

3.I'eneTndecKkas HHKEHEPUS pACTEHUM.

4.[lenatypauus Oenka

5./3yuennie BnusHUA repOUIIUAOB Ha KyJIbTypHbIE PACTCHHS

6.M3ydenue npoiecca BOCCTaHOBJIEHUS JIECHOTO COOOIIECTBA MOCHE ASHCTBUS
HU30BOI0 MoXKapa.

7.Uctopus pasBuThs OMOJIOTHH U METObl UCCIIEI0BAHMS B OMOJIOTUH.

8.HcTopust pa3sBUTHSI TEHETUKY U €€ METO/1bl

9.Kak Hay4HTECS XKUTh B COTJIACUU C IPUPOI0i? (OHOPUTMBI YeTOBEKA).
9.MomudukanoHHas H3MEHYMBOCTh MOETO OpPTaHNU3Ma 10/ ACUCTBHEM JUETHI.
10.MoaudukauuoHHas #3MEHUHBOCTh MOS0 OpraHu3Ma 1o JeiicTBUeEM
bU3MUECKUX yIIPaKHEHHI.

11.MOHHUTOPHHT COCTOSIHUS CePACUHO-COCYAUCTON CUCTEMBI IIKOILHUKOB Kiacca
12.HacnencrBenHbie O0e3HN.

13.I'unoTe3sl 0 IPOUCXOKICHUH YelIoBEKa

14/]pmxyimpe cunbl aBontonun. bops0a 3a CyliecTBOBAHME.
15.EcTecTBeHHbBIe COOBINECTBA KUBBIX OPraHU3MOB. broreoiieHo3bL.

16.M3yuenne JOMaIIHETO palldOHa MUTAHUSI CTAPUICKIACCHUKOB C IENbIO
BBISBJICHHS B HEM IT'€HETUYECKH MOAM(UIIPOBAaHHBIX HHIPEIUEHTOB.

17 Wzyuenue conepxaHus KapoTHHA B KOPMAaX JJIsl CENbCKOXO3MCTBEHHBIX
KUBOTHBIX.

18.MlumuBrIyanbHOE pa3BUTHE OPTraHU3MOB, HJIM OHTOTECHE3
19.hckyccTBeHHBIE Oprassbl - IpobieMa i NePCIEKTUBI.

20.Hayunsie noctmwxenus B.. Bepuanckoro

21.Hay4nbie 1 aTHYeCcKrE NpoOieMbl KITOHUPOBAHHS.

22..0ten renetuxu - ['perop Menens.




23.JIutanue coOBpeMEeHHBIX OPOCTKOB.
24 IlpuopuTeTsl B MUTAHUN COBPEMEHHOM MOIOEXKH.

25.I1pob6iiembl 6ropazHO06pazis - COBPEMEHHBIE aCIIEKThI.
26Pack1, pacoBeieHe U pacu3M
27.CeprioBUIHOKIIETOUHAS aHEMUSI

27.Cmemansbie O6paku. MccnegoBanus yuyeHbIX.
28.CoBpeMeHHEbIE B3ITI1bI Ha IPUPOAY CTAPEHHMS.

29.C1BOJNOBBIE KIETKH U BhIpalliBAaHHE OPraHOB ¥ TKAHEH.

30.CTpecchl ¥ CTpeccOyCTOHYMBOCTb OPraHU3Ma YeJjiOBeKa.

31.Crapenue yenoBeka. EcTb i pemienne npodieMsi?.

32.PaxTopsl, BAUSIOIIKE HAa PA0OTOCIIOCOOHOCTD B YTOMIICHHE B YIeOHOM
nporecce.

33.1leHTpBI IPOUCXOKACHUS KYIBTYPHBIX PACTEHHM U JOMAUTHUX )KMBOTHBIX.
34.9Bomomus ouochepsl.
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