


OJOBPEHO
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00111e00pa30BaTeNIbHBIX, TYMAHUTAPHBIX U
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Pa6ouas nmporpamma yueOHo# nucturuinnbl « bruosnorusy pazpadoTtana B
COOTBETCTBHH C TPEOOBaHUAMU (heaepaATIbHOIO FOCYJapCTBEHHOTO
oOpasoBarensHOro cranaapra (nainee — ®I'OC) cpeanero obuiero oOpazoBaHus,
YTBEPKJAEHHOTO MprukazoM MunobpaszoBanust Poccuu ot 17.05.2012r. Ne 413,

PEKOMEHJAIMSIMU 10 OPTaHU3aIMU TTOJIYYSHHS CPETHEro 0011Iero
oOpa3oBaHus B MpeJEIax OCBOCHUS 00pa30BaTEIbHbIX TPOTrPaMM CPETHETO
npodecCUOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00111eT0 00pa30BaHus C
y4ueToM TpeOoBaHul (eiepaabHbIX TOCYyIapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJApTOB U MOJy4aeMOW CIEUUAIbHOCTH WA MTPOPECCUU CPETHETO
npodeccruonanbHOro o0pazoBanus (MUcbMo JlemapramMeHTa rocyapcTBEHHOM
MOJINTUKH B chepe MoAroToBku padounx kaapos u A0 Munobpuayku Poccuu ot
17.03.2015 Ne 06-259),

MPUMEPHOU MPOrpamMmbl y4eOHON AUCIUIUIMHBI «bUonorusy» ass
npodeCCUOHANIBHBIX 00pa30BaTEIbLHBIX OPraHU3aINi, PEKOMEHI0BAaHHOM
denepabHBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM yupexaeHueM «DenepanbHbIi
UHCTHUTYT pa3BUTHs 00pazoBanus» (nanee — PI'AY «DHPO») B kauecTBe
MPUMEPHON TTPOTPaMMBI JIJIsl peau3aiiii OCHOBHOM MpodeccruoHaIbHOM
obpazoBatenpHOM TporpaMmbl CITO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHuUs C
MOJIyYeHHEM CpeJlHero o01ero oopazoanusi, mpotokoa Ne 3 ot 21 utons 2015r.,
peructpanmoHubiii Homep peuen3un Ne 371 ot 23 urons 2015 1. DI'AY «OUPO».

C yuetom [IpumepHOii OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMBbl CPEIHETO
oO1iero oOpazoBaHusi, 0400pEHHOM perieHueM GpeaepaibHOro yueOHO-
METOIUYECKOr0 00bEAMHEHHMS 110 00IIIeMy 00pa30BaHUIO (POTOKOJI OT 28 HIOHS
2016 r. Ne 2/16-3).
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1. TACIIOPT TPOTPAMMBI YYEBHOM TUCIUATIIMHBI
BUOJIOT'UA
1.1. O6n1acTh NPpUMEHEHUs] MPOTrPaAMMBbI Y4eOHOH TUCITUTIIMHBI

[Iporpamma yueOHOU qUCHMIUIMHBL BHoNOrus sBiIsieTCa 4acThio
00111600pa30BaTEIBLHOTO ITUKJIA POTPAMMBI #POSPAMMbBL HOO20MOBKU
K8ANUDUYUPOBAHHBIX pabOYUX, CILyHCAWUX TEXHUIECKOTO MPOGUIs
npodeccuoHanTbHOTO 00pa30BaHMS.

1.2. Mecto yyeOHoM nucuuninnbl B cTpykrype IHITKPC

VYuebnas JTUCLUIUINHA buonorus SABJISIETCS JTCHUILITMHON
o011e00pa3oBaTebHOTO  Y4eOHOrO IHKJIA B COOTBETCTBUM C TEXHUYECKHUM
npoduiiem npodhecCuoHaNIbHOT0 00pa30BaHUSI.

VYuebHasg nucHUIUIMHA OTHOCUTCA K mpeaMetrHou obnactu PI'OC cpennero
oOmiero oOpazoBaHUs «EcrecTBeHHBIE HayKh» oOOmmEed U3 00s3aTeIbHBIX
peAMETHBIX o0acTen

YpoBeHb OCBOCHUS yU€OHOM TUCHUIUTMHBI B cOoTBeTCTBUM ¢ PI'OC cpennero
oO1rero oOpazoBaHust 0a30BBIM.

Peanuzanust  copepkaHusi ~ y4yeOHOM  JUCHMIUIMHBI  TIPEANoJiaraet
COOJIIOJICHNE TPHUHIUMIIA CTPOrOM  MPEEMCTBEHHOCTH IO OTHOIIECHUIO K
coJiep KaHuIo Kypca bruosiorum Ha cTyneHn OCHOBHOTO 00IIIero 00pa3oBaHusl.

B 10 xe Bpemsi yueOHas qucuuiuiiHa buonorust ayis npodeccuoHambHbIX
o0pa3oBaTeIbHBIX OpraHU3aIMi 00J1a/1aeT CAMOCTOSITEIbHOCTBIO U 1IETLHOCTBIO.

PaGouas  nmporpamma  y4eOHOM  JUCHMIUIMHBI ~ buomoruss  umMmeeT
MEXIPEIMETHYIO CBSI3b C 00II€00pa30BaTEIIbHBIMUA YUYCOHBIMH JTUCITUTIIMHAMUA
"Oxonorus", "Xumus" u npodeccuoHaANbHBIMUA IuctUrinHaMu "TIpombinieHHas
sKosorus”, "IKoJIOrMuecKrue OCHOBBI IPUPOIOIOIb30BAHUS

N3yuenne yueOHON MUCIUIIIMHBI bronorus 3aBepriaeTcs: mpoOMeKyTOUHOM
aTTecranueit B popme oughgepenyuanvrozo 3awema B pamkax ocsoenust [ITIKPC

Ha 0aze OCHOBHOTO 00IIIer0 00pa3oBaHUsI.

1.3. [lnannpyemMpble pe3yabTaThbl OCBOEHHUS Y4eOHOI N CIUILIUHbI



OcBoenue comepkanus y4eOHOW AUCIHUIUITMHBI buonorus oOecrieunBaeT
JTOCTIKCHHE CTYACHTAMU CIICTYIONTNX Pe3yJIbTaTOB:

JUYHOCTHBIC PE3yJIbTATHI.

— Cc(OPMUPOBAHHOCTh YYBCTBA TOPAOCTU U YBAKEHHUS K HCTOPUU H
JOCTHXKEHUSIM ~ OTE€YECTBEHHOM  OMOJIOTMUECKOW HAyKW; MPEJCTaBICHUS O
LIEJIOCTHOM €CTECTBEHHO-HAYYHOUN KapTHHE MHPA;

—— MNOHMMAaHHUE B3aMMOCBS3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAayK, UX
BIUSHAA Ha OKPYXKAWOIIYI0 CpeAy, HKOHOMHYECKYIO, TEXHOJOTHYECKYIO,
COLIMAJIbHYIO U ATHUYECKYIO C(hephl AeSITEIbHOCTH YEIIOBEKa;

—— CIIOCOOHOCTh HCIIOJIb30BaTh 3HAHUS O COBPEMEHHON €CTECTBEHHO-
HAay4YHOUW KapTHUHE MUpa B 00pa30BaTeNIbHONW U MPO(PECCHOHATBLHOMN I€ATEIbHOCTH;
BO3MOXKHOCTH HMH(OPMAIIMOHHON cpeabl g oOecreyeHus MNpPOAYKTUBHOIO
caMmo00pa3oBaHus;

—— BJIaJICHUE KYJIbTYPOH MBIIIJIEHUS], CTIOCOOHOCTH K 0000IIEHUIO0, aHAIN3Y,
BOCIIPUATHIO MHPOpMalUi B OOJACTU €CTECTBEHHBIX HAyK, MTOCTAHOBKE IEIU U
BbIOODY IyTeH ee TOCTUKEHUs B IpoecCUOHaIbHOU cdepe;

—— CIIOCOOHOCTh PYKOBOJICTBOBATHCS B CBOEH JIEATEIBHOCTH COBPEMEHHBIMU
OPUHIIMIIAMU  TOJEPAHTHOCTH, JWajora M COTPYJAHHYECTBA; TOTOBHOCTh K
B3aUMOJIEUCTBUIO C KOJJIETaMH, pad0Te B KOJUIEKTHUBE;

—— TOTOBHOCTb HCIOJIb30BATh OCHOBHBIE METOJbI 3AIIUTHl OT BO3MOXKHBIX
MOCJIEACTBUN aBapuii, karacTpod, CTUXUUHBIX OCICTBUM;

— o0namaHue HaBbIKaMu Oe€30macHOW padOThl BO BpeMs MPOEKTHO-
UCCJIEIOBATENCKOW U AKCIEPUMEHTAIBHON JAESITENbHOCTH, MPU UCIOJIb30BAHUU
71a00paTOPHOTO 000PYAOBAHUS;

—— CHOCOOHOCTh HCHOJB30BaTh MPHOOPETEHHbIE 3HAHUS W YMEHHUS B
IPAKTUYECKON JEsTeIbHOCTU W TOBCEAHEBHOW >KU3HU [UIsI COOJIIONEHUS MeEp
npoQHUIIaKTUKKA OTpaBJICHUM, BHUPYCHBIX U JPYrux 3a00JeBaHUN, CTPECCOB,
BPEIHBIX MPUBBIUEK (KYpPEHUS, AIKOTOJIM3Ma, HAPKOMAaHHUM); MPABUJI TTOBEACHUS B
MIPUPOJTHOM CpEJIE;

—— TOTOBHOCTh K OKa3aHHIO MEPBOI MOMOIIY MPU TPaBMaxX, MPOCTYAHBIX H
JIPYTUX 3a00J€BaHUSX, OTPABICHUSIX TTUIIIEBBIMH MPOTYKTaMHU

MeTanpeaMeTHbIe Pe3yJIbTAThI:

—— OCO3HaHHE COIMAIILHON 3HAYMMOCTH CBOEH Mpodeccuu/crnenuaibHOCTH,
o0alaHue MOTHBAIIMEH K OCYIIECTBICHUIO TPO(HEeCCHOHATEHOM IeATETHHOCTH;

DK3aMeH MPOBOAMUTCS IO pElIeHUI0 MpodecCuoHaIbHOM 00pa3oBaTeIbHON
OpraHU3aIliX JTUOO T10 KEITAHUIO CTYJCHTOB MPU W3YYCHUHN YUCOHOUH TUCIMILIMHBI
«buonorusy kak mpoPrIbHON y4eOHON AUCIIUTUIAHEI.

—— TIOBBIIICHUE WHTEIUICKTYaJbHOTO YPOBHS B IMPOLECCE HN3YYCHUS
OMOJOTUYECKUX SIBJICHUM;, BBIIAIOMINXCS JTOCTHUKEHUN OMOJIOTUM, BOIIEIIINX B
OOIIEYEIOBEYECKYIO KYJIBTYPY; CIOXHBIX M TPOTUBOPEYHMBBIX IyTEH pa3BUTHS
COBPEMEHHBIX HAY4YHBIX B3TJIAJIOB, HJIEH, TEOpUM, KOHUEMUHM, Tunore3 (o

4



CYUIHOCTH M TMPOUCXOXJACHUU >KU3HH, YEJIOBEKa) B X0 pabOThl C pa3iIuyHbIMU
UCTOYHUKaMU UH(POpMaLHY;

—— CIIOCOOHOCTh OPraHU30BbIBaTh COTPYIHUYECTBO €IMHOMBIIUICHHUKOB, B
TOM qucIe C UCII0JIb30BAaHUEM COBPEMEHHBIX  HH(OPMALMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH;

—— CIOCOOHOCTh MOHUMAaTh MPUHIUIBI YCTOMYMBOCTA U MPOAYKTHUBHOCTH
KUBOW TNPUPOABI, IyTH €€ U3MEHEHUS 110l BIMSIHUEM aHTPOIOI€HHBIX (haKTOPOB,
CIIOCOOHOCTh K CHCTEMHOMY AaHajJHM3y IJI0OAJbHBIX 3KOJOIMUYECKUX IpoOIIeM,
BOIIPOCOB

COCTOSIHHSL OKPY)KaIOIIEW cpeAabl M PalUMOHAIBHOIO HCIOJIb30BaHUS
IPUPOAHBIX PECYPCOB;

—— yMeHuE€ OOOCHOBBIBATH MECTO M POJIb OHOJIOTMYECKHX 3HAHUU B
MIPAKTUYECKON JIESATENBbHOCTH JIFOAECH, PAa3BUTHH COBPEMEHHBIX TEXHOJIOTHM;
OIIPEEIISITh )KUBBIE

OOBEKTHI B IPUPOJIE; IPOBOAUTH HAOIIOIEHUS 32 SKOCUCTEMAMH C LIETIBIO UX
OIMCAHMS U BBISBICHUS €CTECTBEHHBIX U aHTPOIIOT€HHBIX U3MEHEHUI; HAXOAUTH U
aHaJIM3UPOBATh UH(POPMALIHIO O )KUBBIX OOBEKTAX;

—— CIIOCOOHOCTh MPUMEHITh OMOJIOTUYECKUE U SKOJIOTUUECKUE 3HAHUS IS
aHaJIn3a MPUKIAIHBIX IPOoOJIeM X039iCTBEHHOM €A TENbHOCTH;

—— CIHOCOOHOCTh K CaMOCTOSTEIbHOMY IPOBEJIEHUIO MCCIEI0BAaHUM,
IIOCTaHOBKE €CTECTBEHHO-HAYYHOIO  OJKCIIEPUMEHTA,  HCIOJb30BAHUIO
MH()OPMAIIMOHHBIX TEXHOJOTUWA JJIi pElIeHUs HAY4YHBIX U MNPo(dhecCHOHATBHBIX
3ajady;

—— CHOCOOHOCTH K OLIEHKE ITHUECKUX ACIIEKTOB HEKOTOPBIX UCCIIEIOBAHUM B
o0nacTu OMOTEXHOJIOTMH (KJIOHHUPOBAHUE, UCKYCCTBEHHOE OIIOI0TBOPEHHE);

IIpeaIMETHBIC Pe3yJabTaThl.

— c(hOpPMHUPOBAHHOCTh IMPEJCTABICHUN O POJM W MeCTe OHOJIOTHH B
COBPEMCHHOM HAayyHOHW KapTHHE MHUpa; IIOHUMaHUWE POJU OWOJOTHUH B
dbopMUpOBaHUM Kpyroszopa M (PYHKIMOHAJIBHOM T'PAMOTHOCTH JJIsS PEIICHUS
MPaKTHYECKUX 3a]1a4;

- chOpMHUPOBAHHOCTh COOCTBEHHOM TO3WIHMH II0 OTHOIICHUIO K
Owojornyeckor HWHPOpPMAIMK, TOJydyaeMOW W3 pa3HBIX HCTOYHHKOB, K
TJI00QTBHBIM SKOJIOTHYCCKUM MPoOIeMaM U TyTSIM MX PEIICHHS,

—— BJAJCHUC OCHOBOIIOJIATAIOMIMMHU TOHATUSIMH M TIPEICTABICHUSIMH O
KUBOH TIPUpPOJC, €€ YPOBHEBOW OpraHM3allid ¥ DBOJIIOIWH, YBEPECHHOE
M0JIb30BaHUE OMOJOTUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;

—— BJIQJICHHEC OCHOBHBIMHM METOJaMH HAyYHOTO MO3HAHUS, UCITOJIb3yEMbIMH
IIpU OMOJIOTHYCCKHUX HCCIICIOBAHMSIX JKUBBIX OOBEKTOB M SKOCHUCTEM: OIHCAHHEM,
U3MEpPEHUEM, TTPOBEJACHUEM HAOJIIOICHHH; BBISBICHHE W OICHKA aHTPOIOTCHHBIX
W3MEHECHUU B IPUPO/IC;

— c(OPMUPOBAHHOCTh YMEHUU OOBIACHITH PE3YyJIbTAThl OHMOJIOTHYECKUX
HKCIIEPUMEHTOB, PEIIaTh AIEMEHTapHbBIE OMOJOTUYECKUE 3a/1a4K;



c(hopMHPOBAHHOCTH

COOCTBEHHOW IIO3UIMM T[O OTHOIIEHHUID K

OMOJIOrNYeCKOM I/IH(i)OpMaHI/II/I, nonyqaeMoﬁ N3 Pa3HbIX UCTOYHUKOB, r100aIbHBIM
OKOJIOTHYCCKHUM HpO6J'I€MaM U IIyTAM UX PCIICHHA.
OcBocHue COACPKaAHUA yqe6Hoﬁ JUCITHUITIIMHBI buonorus obOecneunBaeT

dbopMHEpOBaHWE W PaA3BUTHE YHUBEPCATHHBIX YUYEOHBIX NEUCTBHA B KOHTEKCTE

MPEEeMCTBEHHOCTH (POPMUPOBAHUS OOIIUX KOMIIETEHIUH.

Buabl yHHBepCcaJbHBIX YUeOHBIX

aecTBUH

OO0mue KOMNETEeHUNH
(B coorBercTBHE ¢ PI'OC CIIO no

npodeccun)

JInyHOCTHBIE

o0ecreynBaloT HNECHHOCTHO-CMBICJIOBYIO
OpPUCHTALIUIO O6y‘IaIOIJ_[I/IXC$I U OpHUCHTAIWIO B

OK 1. [ToHumaTh CymHOCTb U COLIUAJIbHYIO
3HaYMMOCTb OyayIel npodeccuu, NposBIATh K
HEH yCTOMYMBBIN UHTEPEC.

1esenoJaranme, IaHupoOBaHuE,
MIPOrHO3UPOBAHMUE, KOHTPOIb (KOPPEKIUS),
cCaMOpETYJIALHS, OlIEHKa ( 00eCTIeUnBaIOT
OpraHU3aIHI0 00YYaIOIIMMHUCS CBOSH
y4eOHOM e TeIIbHOCTH)

COLIMAJBHBIX POJSIX M MEKIUYHOCTHBIX
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
OTHOILICHMSX
JESTEeIbHOCTb, UCXOS U3 LIEIH U CIIOCO00B €€
JOCTHKEHUS, OTPE/IETICHHBIX PYKOBOAUTEIIEM.
PeryasituBHbIe OK 3. AnanuzupoBaTb pabouyro CUTYAIHIO,

OCYLIECTBJIATh TEKYIIUH U UTOTOBBI KOHTPOJIb,
OLIEHKY U KOPPEKIIHIO COOCTBEHHOI
JeATEIbHOCTH, HECTH OTBETCTBEHHOCTBD 3a
pe3yibTaThl CBOEH pabOTHI.

00ecneurBaoT COLUAIbHYI0 KOMIETEHTHOCTD
U y4eT IO3ULHUU JPYrux JIOAEH, YMEHHUE
CIIyHIaTh Y BCTYIIATh B IMAJIOT, Y4aCTBOBAaTh B
KOJUJIEKTUBHOM 00CyX/IeHUH npobiem,
B3aUMOJCICTBOBATh W COTPYJHHYATh CO
CBEPCTHUKAMU U B3POCIIBIMU

Ilo3naBartenbHbIC OK 4. OcymiecTBasTh NOUCK HH(OPMALINH,
HeoOxouMoM 17151 3(p(heKTUBHOTO BHITOIHEHUS

o0ecrneynBaoT UCCIIEI0BATEIbCKYIO
po¢eCCUOHANBHBIX 3a]1a4.

KOMIIETEHTHOCTb. ~ YMeHHe paboTaTb ¢

nH(popManuen

(bopman OK 5. Ucnonb3oBaTh HHPOPMALIMOHHO-

KOMMYHHKAIIMOHHbIE TEXHOJIOTUH B
npogecCuoHaIbHOMN 1S TETbHOCTH.

KommyHukaTusHbIe OK 6. Pabotars B koManze, 3pPpekTuBHO

00I1aThCs ¢ KOJIJIEraMH, PyKOBOJCTBOM,
KJIUCHTaMHU.

OK 7. UcnonHATh BOMHCKYIO 00513aHHOCTb, B TOM
YHCIIE C IPUMEHEHUEM TTOJTY4EHHBIX
npodeccnoHaNbHbIX 3HaHUHN (17151 FOHOLLIEH )




1.4. Kosim4uecTBO 4aCOB HA OCBOCHHE MPOrPaMMbl Y4eOHO TN CHUITHHbI

OO0s3arenpHas ayaiuTopHas yueOHas Harpy3ka oOydarorierocss 36 4acos;

2. COJIEP’KAHUE YYEBHOU JUCHMUILJIAHBI U
TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0bem yueOHOI TUCHUIJIMHBI M BUABI Y4eOHOH padoThI

Bup yueOHoI padoThI O0bem yacoB

O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 36

B TOM 4HUCIJIC.

71a00paTOPHBIE 3aHATUS

MIPAKTUYECKUE 3aHITHUS 10

KOHTPOJIbHBIE paOOThI 1

(ecnu npedycmompeno)

Ilpomescymounas ammecmayus 8 popme oughgepenyuposantno2o 3avema




2.2. TemaTu4ecKkuil IJIaH U copep:KaHue Y4eOHOM TMCHUNINHBI buogorus

HaumeHnoBaHue pasaesio Coaeprxanue yueOHOro MaTepuasa, XapakTepucTHKa OCHOBHBIX BU/10B O0bem | YpoBeHb OCBOCHHS
U TeM J1a00paToOpHbIe M PAKTHYECKHe AesITeIbHOCTH CTY/JAeHTOB (Ha YPOBHe 4acoB
padoThl, caMocTOATeIbHAsI padoTa Y4eOHBIX eiicTBH)
00y4aImuXxcs
Beenenue OOBeKT u3ydeHusI OMOJIOTHH — KUBAs O3HaKOMJICHHE ¢ OMOJIOTHYECKHUMHU 1 1
npupoza. Ilpu3Haku KUBBIX OPraHU3MOB | CUCTEMaMM Pa3HOI'O YPOBHS: KIIETKOH,
U UX OpPraHU3MOM, HOMYJISILIMEN, IKOCUCTE-
MHOT000pa3ue. YpoBHEBas opraHu3anus | Mo, omocdepoii. OnpeaeneHue poau
YKUBOM MPUPOBI U 3BOIOLUSA. MeToabl O6uosioruu B popMupOBaHUH
HO3HAHUSA COBPEMEHHOM eCTeCTBEHHO-HAY4HO
XKUBOM npupozsl. Od1Me KapTHHBI MUPa U PAKTUYECKOU
3aKOHOMEpHOCTHU O6uosioruu. Ponp NesITeIbHOCTH JIOAEH.
O6uosioruu B GOpMHUPOBAHUH OOy4eHme COOTIOCHUIO TIPABUIT
COBPEMEHHOM €CTeCTBEHHO-HAY4YHOM MIOBEJICHUSI B IPUPO/JIE,0epEKHOMY
KapTUHBI MUPA U IPAKTUYECKOU OTHOIIEHHIO K OMOJIOTHYECKIM
NesITeIbHOCTH JIFO/IEH. 00bEKTaM (paCTEHUSIM M KUBOTHBIM U UX
3HavyeHre OMOJIOTUH MTPH OCBOSHUH COO0O0I[ECTBAM) U UX OXpaHe
npodeccuil ¥ creUaIbHOCTeH CpeHETo
poeCCHOHAIBHOTO 00pa30BaHUsI.
Pasnen 1. YUYEHUE O KJIETKE 5
Tema 1.1. XuMHU4YecKasi OpraHu3anus KICTKH. YMeHue NpoBOANTH CPABHEHUE 1 1
XUMHUYECKON OPTaHU3ALMH KUBBIX U
HEXHUBBIX O0BEKTOB.
[TonydeHne npeacTaBiIeHus O pOJIN
OpPraHMYECKUX U HEOPTraHUUECKUX
BELIECTB B KJIETKE
Tema 1.2. Ctpoenue u GyHKIUH KIETKH. N3yueHne cTpOeHHUsI KIETOK 3YKApHOT, 1 1

CTPOEHHS 1 MHOTOO0Opa3us KIETOK
paCTeHHI)’I 1 ) KUBOTHBIX C ITOMOIIIBIO
MUKPOTIPENnaparos.

HaGmronenue kieTok pacTeHUi 1
YKUBOTHBIX MOJI MUKPO-




CKOITOM Ha TOTOBBIX MHUKpOIIpEnaparax,
UX OIIMCaHME.

[Ipurorosnenue u onucaHue
MHUKPOIIPENapaToB KIETOK

pacTeHui.

CpaBHeHHE CTPOECHHUS KJIETOK PaCTEHUI
U KUBOTHBIX 10 TOTOBBIM
MHUKpoInpenaparam

Tema 1.3. OOMeH BellecTB U NpeBpallieHue YMeHue CTpouTh CXEMBbI
JHEPruU B KIETKE. 9HEPreTU4ecKOro ooOMeHa U OMOCHHTE3a
Oenka.
[TosnydyeHnune npeacraBieHus o
IIPOCTPAHCTBEHHOM CTPYKType Oelka,
mosekyn JJHK u PHK
Tema 1.4. JKW3HEHHBIN UK KIETKH. O3HaKOMJIEHHE C KJIETOYHOU Teopuei
CTPOEHMS OPTaHU3MOB.
YMeHue caMoCTOATENbHO UCKATh
JI0Ka3aTeNbCTBA TOT0,UTO KJIETKA —
3JIEeMEHTapHasl )KUBasi CUCTEMA U
OCHOBHAACTPYKTYPHO-(YHKIIMOHAJIbHAS
€IMHUIIAa BCEX JKUBBIX OpPraHU3MOB
[Tpaktrueckoe 3anstue Nel
HaGnroneHue kieTok pacTeHuil u
YKUBOTHBIX 110J] MUKPOCKOIIOM Ha FOTOBBIX
MUKpO-IIpenapaTax, UX ONHCAHHUE.
Paznen 2

OPI"AHU3M. PASBMHOXEHUWE 1 UHANBUYAJIBHOE PASBUTUE OPI"AHM3MOB

Tema 2.1Pa3zmHOXEHUE
OpraHu3MoOB

Opranusm — eIMHOE 1IEN0E.
MHuoroo0pa3ue OpraHu3MoB.
Pa3sMHoxenne — BakHeillee cBOUCTBO

XKHUBBIX oprann3MoB. [TonoBoe u Gecronoe

pa3MHoOxeHue. Meiio3. ObpazoBaHue
MIOJIOBBIX KJIETOK M OIJIOJJOTBOPEHHE.

OBitaieHne 3HaHUAMH O Pa3MHOXKEHUH
KaK O Ba)KHEHIIIEM CBOMCTBE >KUBBIX
OpraHu3MOB.

YMeHne caMoCTOSITeILHO HaXOUTh
OTJIMYMSI MUTO3a OT MEH03a, ONPEAEss
JBOJIFOIIMOHHYIO POJIb ITUX BUJIOB




JACJICHHUA KICTKHU

Tewma 2.2 UnauBuayanbHoe

OMOpHOHATIBHBIN Tall OHTOTEHE3a.

O3HaKOMIJICHHE C OCHOBHBIMU CcTagusiMu

pas3BuTHE OcHoBHEBIE OHTOTEHE3a Ha MPUMEpPE Pa3BUTHS
Opranusma CTaJ U1 SMOPUOHAIBHOTO Pa3BUTHSL. MO3BOHOYHBIX JKUBOTHBIX.
Opranorenes. [ToctamOpuonansHOE YMeHue XapakTepru3oBaTh CTAANN
pa3BUTHE. OoCTAMOPHOHAIEHOTO
CXO0/CTBO 3apOoJIbIIeH IpecTaBUTENeH pa3BUTHUS HA IPIMEPE YEIOBEKA.
pa3HBIX IPYIIIT HO3BOHOYHBIX KaK O3HakoMJICHHE C TPUYUHAMUA
CBHJICTEIHCTBO HapyUICHUH B Pa3BUTHH OPTaHU3MOB.
UX ABOJIIOIMOHHOTO pojacTBa. [IpruuuHbl PazButne ymeHus npaBuiIbHO
HapyIICHUH B Pa3BUTHU OPraHU3MOB. (bopMHupOBaTh JI0Ka3aTeNbHYI0 0a3y
HBOJIIOIMOHHOTO PA3BUTHUS )KUBOTHOTO
MHpa
Tema 2.3. PenpoxykruBHOe 310poBbe. [locnenctBust | BeisiBienue u onucaHue Mpu3HAKOB

I/IHI[I/IBI/II[yaJ'ILHOG Pa3BUTHEC
YCJIOBCKAa

BIWAHUA aJIKOI'OJIs1, HUKOTHHA,
HApPKOTUYCCKHUX BCUICCTB, 3arpsA3HCHUSA
CpCabl HA Pa3BUTHEC

YCIO0BCKa.

CXOZICTBA 3apO/bIIICH YeIoBeKa U
JPYTHX TTO3BOHOYHBIX KaK
JI0Ka3aTeNIbCTBA UX IBOJIIOIMOHHOTO
pOJICTBA.

[Tonydenue npeacTaBieHUs O
MTOCIICAICTBUSX BIUSHUS JIKOTOJIS,
HUKOTHHA, HAPKOTUYECKUX BEIIECTB,
3arpsi3HEHUS CPeJIbl HA PA3BUTHE U
PENpOYKTUBHOE 3I0POBBE YEIIOBEKA

[IpakTudeckoe 3ansTue Ne2

BrisiBieHre 1 onricaHue MPU3HAKOB
CXOJICTBA 3apOJIBIIICH YeIOBEKA U IPYTUX
MO3BOHOYHBIX KaK JOKa3aTebCTBO MX
HBOJTIOIMOHHOTO POJICTBA.

Paznen 30CHOBbBI 'EHETHUKHM N CEJIEKIITUN
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Tema 3.1.

OCHOBBI y4€HUS O
HACJIEACTBEHHOCTH 1
M3MEHYUBOCTH.

I'eneTnka — Hayka 0 3aKOHOMEPHOCTSIX
HACJIEACTBEHHOCTH U U3MEHYHNBOCTHU
opranu3mos. I'. Mennenp —
OCHOBOITOJI0KHHUK F'€HETHKHU.
['eneTnyeckas TepMUHOJIOTHUS U
CHMBOJIMKA.

3aKOHBI T€HETUKH, YCTaHOBJICHHBIC [
Mennenem. MoHOrHOpUIHOE H
JUTHOPUTHOE CKPEIIMBAHUE
XpOMOCOMHasI TEOPHS
HACJICACTBCHHOCTHU. B3auMoieiicTBue
reHoB. I'eneruka moja. ClemieHHoe ¢
II0JIOM HacJjeJ0BaHue. 3HAUCHHUE
T€HETUKHU I CENEKIINHU U

MeaunuHEl. HaciienctBeHHbie 00JIe3HN
YeJIOBEeKa, MX MPUYUHBI U TPOPUITAKTHKA.

Tema 3.2. 3akoHOMEpPHOCTH
U3MEHYMBOCTH.

HacnencrBennast, niy reHOTUIINYECKas,
U3MEHYMBOCTh. MouduKamoHHas, WIn
HCHACJICICTBCHHAS, H3MCHUNBOCTb.
I'eneTnka yemoBeka.

I'enernka nu menunuHa. MarepuajibHble
OCHOBBI HACJIEACTBEHHOCTH U
W3MEHYMBOCTH. I eHeTHKa u
JBOJIFOLIMOHHAs Teopusl. [ eHeTnka

MO YJISLIAMN.

O3HaKOMJIEHHE C HACJIEICTBEHHON U
HEeHacJeICTBEHHON

M3MEHUYUBOCTBIO U €€ OMOJI0rn4ecKon
POJIBIO B HBOJIIOLIMU

KUBOTO MUpA.

[TonydyeHne npeacTaBieHus O CBSI3U
TE€HETUKH U MEIUIIMHBI.

O3HaKOMJIEHHE C HACJIEICTBEHHBIMU
00JIe3HsAMHU YEJIOBEKa, X IPUYUHAMU U
PO UITAKTUKOM.

N3yuenne BIUsSHUS aJIKOr0JIN3Ma,
HapKOMaHHMHM, KypeHHs Ha
HaCJIEICTBEHHOCTh Ha BUeOMaTepuase.
Amnanu3 peHOTUIHYECKON
W3MEHUYUBOCTU. BhIsiBieHME

MYTareHOB B OKpY’Karollel cpesie U
KOCBEHHasl OlIeHKa

BO3MO>KHOI'O UX BJIMSHUSL HA OPTaHU3M
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Tema 3.3.
OCHOBBI centeKuu
pacTeHuH, KUBOTHBIX U

I'enetnka — teopeTudeckas OCHOBA
cesnekuy. OJOMaIIHUBAaHUE )KUBOTHBIX U
BBIPAIIMBAHUE KYJIBTYPHBIX PACTCHUN —

ITonyyenue npencTaBiIeHNs O TCHETUKE
KaK O TEOPETUYECKON OCHOBE CEJIEKLIUH.
PasButre MeranpeaMeTHbIX YMEHUH B

MHKPOOPTraHU3MOB. HadaJbHBIC dTaIlbl CeJICKIUH. YueHue H. MpoIecce HAXOXKICHHS Ha KapTe
. BaBumnosa o nieHTpax MHOTOOOpa3ust IIEHTPOB MHOTO00PAa3Hsl M MIPOUCXOKIC-
Y IPOUCXO0XKACHUS KYJIbTYPHBIX HUS KYJIBTYPHBIX PACTEHHUI U JOMAITHUX
pacteHui. OCHOBHBIE METO/IbI CEJIEKIIUU: | )KUBOTHBIX,0TKPHITHIX H. . BaBuiioBbim.
rudpuan3aIs N3yuenne MeToa0B ruOpuan3auy 1
¥ UCKYCCTBEHHBII 0TOOP. OCHOBHBIC HCKYCCTBEHHOTO 0TOODA.
JIOCTUKEHUSI COBPEMEHHOM CEJICKIINKU YMeHue pa3oupaThCs B STHYECKUX
KYJIbTYPHBIX aCIeKTaX HEKOTOPBIX JOCTHIKEHUM B
pacTeHui, JOMaIIHUX >KUBOTHBIX U OMOTEXHOJIOTHH: KIIOHUPOBAHHUH JKUBOT-
MHUKPOOPTaHU3MOB. HBIX U MPOOJIeMax KIOHUPOBAHUS
buorexHosorns, ee JOCTUKEHUS U YJeJIoBeKa.
MEePCIEKTUBBI PA3BUTHS. ITUUECKUE O3HaKOMIICHHE C OCHOBHBIMU
aCIICKTHI JIOCTHKEHUSIMU COBPEMEHHOU CEJICKIIUU
HEKOTOPBIX JIOCTHKEHUN B KYJIbTYPHBIX PACTEHUN, JOMAIIHUX KH-
OHMOTEXHOJIOTHH BOTHBIX 1 MUKPOOPTaHU3MOB
[IpakTuueckoe 3anarue Ne3
CocraBieHre NpoCTeNIINX CXEM
MOHOTHOPUAHOTO U IUTHOPUAHOTO
CKpELIMBAHMUS.
ITpakTrueckas 3anstue Ned
Pemrenue reneTuueckux 3aad.

Paznen 4

ITPOUCXOXIEHHNE 1 PA3BUTHUE XNU3HU HA 3EMJIE.
SBOJIIOIIMOHHOE YUYEHUE
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Tema 4.1.IIpoucxoxnenue
U HavyaJlbHbIE

JTarnbl Pa3BUTHUS )KU3HU Ha
3emiie

I'unore3nl MPOUCXOKACHUSA KU3HU.
M3y4yeHnne 0CHOBHBIX 3aKOHOMEPHOCTEN
BO3HHUKHOBCHUS, PAa3BUTHA U
CYIIECTBOBAHHMS )KU3HU Ha 3eMIIe.

Y cnokHEHNE JKUBBIX OpraHu3MOB B
IPOILIECCE 3BOIIOIHH.

MHoroo06pasue KuBoro Mupa Ha 3emie u
COBpEMEHHas €0 OpPraHnu3aIlysl.

AHanu3 ¥ Ol[EHKA PAa3IMYHbBIX TUIIOTE3
MIPOUCXOKIACHUS KU3HH.

[onmyyenue npeacraBieHus o0
YCJIOKHEHUH JKUBBIX OPTaHU3MOB Ha
3emiie B MpoIecce IBONIOLUU.

YMeHHe 3KCTIePUMEHTAIBHBIM ITyTEM
BBISIBJSITH aJIalITUBHBIC OCOOCHHOCTH
OpPraHU3MOB, UX OTHOCHTEJIbHBIH
xapakrep. O3HaAKOMIICHHE C HEKOTOPBIMHU
MPEJCTABUTEISIMU PEAKUX U
HCYE3AI0IINX BUJIOB PACTCHUHN U
KUBOTHBIX.

[MpoBeneHue onucanus 0cooOel OHOTO
BUJIa 110 MOP(HOJIOTHIECKOMY KPUTEPHUIO
IIPH BBITIOJIHEHUH JIA00OPATOPHOU
pabotbl. BeisiBiieHUE uepT
MPHUCIIOCOOJICHHOCTH OPTaHU3MOB K
pa3HBIM cpefaM oOuTaHus (BOIHOM,
HA3€MHO-BO31YIIHOM, TOYBEHHOM)

Tema 4.2.
Hcropus pasButus
SBOJIIOLIMOHHBIX UIEH

3navenue padot K. JIlunnes, XK. b.
Jlamapka

B Pa3BUTHUU 3BOJIOLMOHHBIX UIEH B
Ouosoruu. DBOIOLUOHHOE yueHue Y.
JapBuHa.

EcrecTBennsiit or6op. Poin
HBOJIFOLIMOHHOTO YYEHUS B
bopMHUPOBaHUH COBPEMEHHOMN
€CTECTBEHHO-HAyYHOW KapTUHBI MUDA.

N3yueHue Hacienus yenoBeYecTBa Ha
puMepe 3Ha-

KOMCTBA C UCTOPHUEN pa3BUTHUSA
SBOJIIOIMOHHEIX HEH

K. JIunnes, XK. b. Jlamapka Y. /lapBuna.
OrieuuBanue

POJIH PBOJIIOLIMOHHOTO YUYEHHUSI B
(hopMUPOBaHUHN COBPEMEHHOMU
€CTECTBEHHO-HAYUYHOM KapTUHBI MUPA.
PasBuTHE CIOCOOHOCTH SICHO X TOYHO
HU3JIaraTh CBOU

MBICJTH, JJOTHYECKA 00OCHOBBIBATH CBOIO
TOYKY 3pEHHUS,

BOCIIPUHUMATD U aHAJTU3UPOBATH MHECHHUSI
COOCCETHUKOB,
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IIpU3HaBas IPaBO APYroro 4yejloBeKa Ha
MHOE MHEHHE

Tema 4.3.
MuUKpO3BOTIOLMS
Y MaKpO3BOJIOIHUS

Konuenius Buaa, ero KpuTepum.
[Tonynsiums —

CTPYKTYpHAasi €IMHHULIA BUJIA U IBOJIIOIUH.
JIBuKyIIHEe CUIIBI ABOJIIOLIMH.
Cunrernueckas

TEOpHs IBOIOLUUA. MUKPOIBOIIOLIHSL.
CoBpeMeHHbIE NPECTABIECHUS O
BUJI000pa30BaHUU

(C. C. YerBepukos, 1. N.I1Imansraysen).
Maxkpososntonus. JlokazaTenbcTBa
HBOJTIOIUU.

Coxpanenue OMOJIIOTUYECKOTO
MHOT000pa3usi Kak OCHOBA YCTOMYMBOCTH
ouochepsl 1

MIPOTPECCUBHOTO €€ pa3BUTHsl. [I[puunHbI
BbIMHpaHus BU0B. OCHOBHbBIE
HarpaBJICHUS

3BOJIIOLIMOHHOTO IIporpecca.
buonornueckuit mporpecc u
OHMOJIOTHYECKHIT perpecc.

O3HakoOMJIEHHE ¢ KOHIIENIMEN BUIA, €€
KpUTEPUSIMH, TTO100p IPUMEPOB TOTO,
YTO MOMYJIALUSI — CTPYKTypHast
€IMHUIIA BUJA U SBOJIIOIHH.
O3HaKOMJICHHUE C JIBHXKYIIUMUCS CUIIaMHU
HBOJIIOLIMHU U €€ JI0Ka3aTeIbCTBAMH.
YcBoeHue TOro, YT0 OCHOBHBIMU
HaIpaBJICHUSMHU BOJIIOIIMOHHOTO
rporpecca siBIS0TCS OMOJIOTUYECKUMA
mporpecc U OMOJIOrHYecKUuil perpecc.
YMeHue oTcTauBaTh MHEHHE, O
COXpaHEHUU OMOJIOTHYECKOTO
MHOT000pa3usi Kak OCHOBE
ycroitunBocTH 6uochepsl U
MPOIPECCUBHOIO €€ pa3BUTHUS. Y MEHUE
BBISIBJISITH PUYMHBI BEIMUPAHUS BUIOB

ITpakTrueckoe 3ansaTue Nes
Onucanue oco0Oelt 0JHOTo BHUJIA TIO
MOP(OJIOTrHUECKOMY KPUTEPHIO.

[IpaxTuueckas padora Ne 6
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[IpucnocobneHne opraHu3MoB K pa3HbIM
cpenam oouTaHus (BOAHOM, Ha3EMHO-
BO3JIYIIHOM, TOYBEHHOM).

KontponsHas padora Nel
KoHTposbHas 10 TeMe 3BOIIOLHS

PA3JIET 5

IMPOUCXOXIEHNE YEJIOBEKA

Tema 5.1. AaTponiorenes

Opomtonus npuMatoB. CoBpeMEHHbIE
TUIIOTE3bl O IPOUCXOXKACHUU
yesoBeka. JlokazaTesbCTBa poICcTBa
YeJI0BEKa C MJICKOMUTAOIIUMU
KUBOTHBIMH. DTaITbI

9BOJIIOLIUM YeJIOBEKa.

Tema 5.2 YenoBeueckue
pachbl.

POI[CTBO 1 CAUHCTBO ITPOUCXOXKICHUA
YCJIOBCYCCKHUX pac. KpI/ITI/IKa pacusma.

YMmenue JOKa3bIBaTh PaBCHCTBO
YCJIOBCYCCKUX paC Ha OCHOBAHHHU UX
poACTBa U €AMHCTBA IPOUCXOKIACHH.
PazButne TOJICPAHTHOCTHU, KPUTHUKA
pacu3Ma BO BCEX €TO MPOABJICHUAX

[IpakTuueckas pabora Ne 7
AHamu3 W OLEHKa pPa3IUYHBIX
THITOTE3 O TIPOUCXOKICHHH YETIOBEKA.

PA3JIEN 6
OCHOBBI DKOJIOTUU

Tema 6.1.
Okonorus — Hayka

DKkojnorudyeckue pakTopsl, UX 3HAUEHUE B
YKU3HU OPraHU3MOB. DKOJIOTUYECKUE

N3ydenue sxonorudeckux GakropoB U
VX BJIMSHUS HA OPTaHU3MBI.
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O B3aMMOOTHOLIEHUSX
OpPraHU3MOB MEXy co00i
U OKpYKaroIleH

cpenoil.

cuctembl. Bunosas n npocTpaHCcTBEHHAs
CTpYKTypa 3KkocucTeM. lIumesslie cBs3H,
KpYroBOpOT BEUIECTB U NIPEBPALLEHUE
JHEPruu B SKOcHcTeMax. MeXBUIOBbIE
B3alMOOTHOUIEHUS

B DKOCUCTEME: KOHKYPEHLIUs, CUMOHO3,
XUIIHUYECTBO, TAPA3UTU3M.

3HAKOMCTBO C 3KOJIOTHYECKUMU
CHCTEMaMH, UX BUIOBOM

Y IPOCTPAHCTBEHHOM CTPYKTYpaMHU.
YMeHne oObsICHATh

MIPUYMHBI YCTOWYHUBOCTH U CMEHBI
IKOCHUCTEM.

O3HakoMJIEHHE C MEXXBHUIOBBIMU
B3aMMOOTHOIICHUSMHU

B DKOCHCTEME: KOHKYPECHIIUEN,
CUMOHO030M, XUIITHUYECTBOM,
Mapa3suTU3MOM.

YMeHHe CTPOUTH SIPYCHOCTh
PaCTHTEIHLHOTO COOOIIeCTBa,

MUIIEBBIC [IENH U CETU B OMOIIEHO3¢E, a
TaK)Ke KOJOTUICCKUE ITUPAMUJIBI.
3HaHUE OTINYUTEIIBHBIX PU3HAKOB
HCKYCCTBEHHBIX COOOIIECTB —
arpo’KOCHUCTEMBI B YPOOIKOCHCTEMBI.
Onucanue aHTPOIIOTCHHBIX U3MEHEHUH B
€CTECTBEHHBIX IPUPOHBIX JIAHAMAPTaX
CBOEU MECTHOCTH.

CpaBHUTENBHOE ONMCAHUE OHOU U3
€CTECTBCHHBIX IMPUPOIHBIX CUCTEM
(mampumep, neca) U Kakoi-HHOY b
arpo3KoCUCTEMBI (HampuMmep,
MIIEHUYHOTO TIO0JIs).

CocraBieHue cxeM Iepeiayu BemecTB U
SHEPTHUH T10 TETSM TUTAHUS B
MIPUPOJTHON SKOCHUCTEME H arpOIEHO3E.
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Tema 6.2. buocdepa —
rio0aabHas SKOCHCTEMA.

VYuenne B. U. Bepranckoro o 6uocdepe.
Pounnb sxuBBIX opranu3moB B 6uocdepe.
buomacca. KpyroBopor BaxxHeMIImMx
OMOTEHHBIX JIEMEHTOB (Ha IPUMEPE
yriaepoja, azoTa u ap.) B ouocdepe.

O3zHakoMmieHnue ¢ yuenuem B. 1.
Bepnasnckoro o 6uocdepe

KaK 0 I100aJbHOI 9KOCHCTEME.
Hannuue npencraBieHus o cxeme
HKOCHUCTEMBI Ha IpuMepe duochepsl,
KpYroBOpPOTE BEIIECTB U IIPEBPAILEHUH
SHEpruu B 6uocdepe.

YMeHue 10Ka3bIBaTh POJIb KHUBBIX
OpraHu3MoB B OHocgepe Ha KOHKPETHBIX
IpUMepax

Tema 6.3.
buocdepa u yenosex.

Nzmenenus B 6nocdepe. [locnencreus
NeSITeIIbHOCTH YEJIOBEKA

B OKpyXkarouiei cpeae. Bozaeiicteue
MIPOM3BOJICTBEHHOH NIEATEILHOCTH Ha
OKPYKAFOTIYIO

cpeny B 001acT cBoei OyayIeit
npodeccuu.

Haxoxxnenue cBsizu U3MEHEHUS B
ouocdepe ¢ mocIeICTBUAMU
NESATEILHOCTH YETIOBEKA B OKPYKAIOIIEH
cpene.

YMeHnue onpeaensaTe BO3ACHCTBUE
MIPOU3BOJICTBEHHOM JEATEIBHOCTH HA
OKPY>KaIOIIYIO CpeAy B 00J1aCTH CBOEH
Oynyuieit mpodeccuu.

O3HakomIIeHHE C TI100aJTbHBIMU
9KOJIOTHYECKUMU TIpodieMaMu

Y YMEHUE ONPEIEATh MyTH X PEIICHHUS.
OnurcaHue U NPakTUYECKOE CO3/JaHne
HCKYCCTBEHHOM AKOCHCTEMBI
(mpecHOBOHOTO akBapuyma). Permenue
9KOJIOTUYECKUX 3a]1ay.
JleMOHCTpUpOBaHNE YMEHUS TOCTAHOBKU
1emnen AesITeNIbHOCTH, TITTAHUPOBAHMS
COOCTBEHHOM NEATENbHOCTH IS
JTOCTHKEHHS TIOCTABJICHHBIX IIEJICH,
MPEIBUACHUS BO3AEHCTBUH,
OpraHU3aIy CAMOKOHTPOJIS M OLIEHKH
MOJIYYEHHBIX PE3YNbTaTOB.

OO0yuenue coOIIOICHUIO MPABUIT
TIOBEJICHUS B IPUPOJIE,0EPEKHOMY
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OTHOIIIEHHUIO K OMOJIOTUYECKAM
00BeKTaM (PaCTCHHSM, JKUBOTHBIM U MX
cooOImiecTBaM) U UX OXpaHe.

JuddepeHurpoBaHHbIi 3a4eT

Bcero

36

JUi1st XapakTepUCTHKH YPOBHS OCBOSHUS y4€OHOT0 MaTepuaa HCIOIb3yIOTCs CIeAyIoIue 0003HaYeHUS:

1. — o3HaKOMUTEBHBIN (y3HABAHHUE paHEe N3YYEHHBIX 0OBEKTOB, CBOMCTB);

2. — peNpOAYKTUBHBIN (BBIIOIHEHUE IEATEILHOCTH 110 00pasily, MHCTPYKIIUU WU IO/ PYKOBOJCTBOM)
3. — IPOAYKTUBHBIH (IUIAHUPOBAHKUE U CAMOCTOSITEIbHOE BBIIIOJIHEHUE IEATEIbHOCTH, pellieHHe IPOOIEMHBIX 3a1a4)
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3. YCJIOBMUS PEAJIM3AIIMY YYESHOM JUCIUIIJIMHBI

3.1. Tpe6oBaHusi K MHHUMAJIbHOMY MAaTePHATbHO-TEXHHYECKOMY
o0ecneyeHun 1o

Peanuzanus nporpaMMbl JUCIUIUIMHBI TpeOyeT HAIMUKA y4eOHOro kabuHera .

O6opynoBanne ydeOHOTO KaOWHETa: MynbmumeouliHoe 000pyoosatue,
nOCpeoCmeoM  KOMOpo20  YUACMHUKU — 00pa308amenvHo20  npoyecca  Mo2ym
NPOCMAmMpueamsd 8U3yaibHyI0 UHGOpMAYuo no 6uoio2ul, co30aeams npe3eHmayul,
8UOCOMaAMePUAbl.

B coctaB yueOHO-METOUYECKOTO U MaTepUANIbHO-TEXHUUYECKOTO 00eCreyeHUs
MporpaMmMbl Y4€OHOUM TUCITUTIIUHBI «BHONOTHs BXOIST:

* MHOTO(DYHKITMOHAJIbHBIA KOMIUIEKC MPENoIaBaTes;

* HarJIAJIHbIE MOCOOMS (KOMIUIEKTHI YYEOHBIX TaOJHII, TUIAKaTOB, MOPTPETOB
BBIJIAIOIINXCS YYEHBIX, TUHAMUYECKHUE MOCOOUs, WIUTIOCTPUPYIOIIUE OMOJIOTHYECKUE
MPOLIECCHI, MOJIETTH, MYJISKM M MUKPOTIperiapaThl OMOJIOrMYeCKUX 0OBEKTOB U JIp.);

* “H(QOPMAIIMOHHO-KOMMYHUKATUBHBIE CPECTBA;

* SKpaHHO-3BYKOBBIE TTOCOOUS;

* KOMIUIEKT TEXHUYECKOW JTOKYMEHTAIMU, B TOM YHUCJIE MacropTa Ha CPEACTBA
0o0y4eHUst, THCTPYKIIUHU IO UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

» OMOMMOTEeUHBIN (HOH.

3.2. UndopmannonHoeodecnevyeHue

Nudopmanmonnoe  obecrieueHre  OOydeHUS  COJEPXKUT  TMEPEUYCHb
PEKOMEHJyeMbIX y4eOHbIX u3maHuil, HHTEepHET-pecypcoB, TOMOJHUTEIHHOM
JUTEPaTYyPHI.

OcCHOBHbBIE HCTOYHUKH
1.Koncrantunos B.M. u ap. buonorus mis npodeccuii u cieruanbHOCTEN
TEXHUYECKOTO U €CTeCTBEHHO-HAYYHOTO Ipoduieii: ydeOHUK JJIsl CTYyACHTOB
npodecCUOHANIBHBIX 00pa30BaTEILHBIX OPraHU3aIMi, OCBAaUBAIOIIUX TPOQEeccCuu u
cneumanpHocTu CI10. —M., 2017

2.Yeonimes H. B., I'punesa I'. I'. buosorus: yueOHUK 17151 CTYJICHTOB
npodecCHOHaNTbHBIX 00pa30BaTEIbHBIX OPTaHU3AIMH, OCBAMBAIOIUX MPOdeccruu n
cnenmanpHocTu CI10. — M., 2017
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3.bensies 1. K., dpmvmur .M., Ky3uenosa JI.H. u np. buonorus (6a3oBsiii
ypoBeHb). 10 kinacc. —
M., 2014.
4 Nonnesa A.YO. buonorusi. Bech MIKOIBHBIN Kypc B cxeMax U Tabnumax. — M.,
2014.
S.JIykatkun A. C., Pyuun A. b., CunaeBa T. b. u ap. buonorus ¢ ocHoBamu
HKOJIOTUH: YUYEOHUK
JUISL CTY/1. YIPEXKJICHUH BhICII. oOpazoBanus. — M., 2014.
6.MamonToB C. I'., 3axapos B. b., Ko3znosa T. A. buonorus: ydeOHUK AJi CTY.
YUPEKIECHUN
BEICIII. 0Opa3oBaHus (OakamaBpuar). — M., 2014.
7.Huxutunckas T. B. buonorus: kapmanuslii cipaBouHuk. — M., 2015.
8.CuBormnazoB B. 1., Aradonona U. b., 3axaposa E. T. buomorus. O6mias 6uosorus:
0a30BbIT
ypoBenb, 10—11 ximacc. — M., 2014.
9.Cyxopyxkosa JI. H., Kyamenko B. C., UBanora T. B. buomorust (6a30BbIit ypoBEHB ).
10—11 knacc. — M., 2014.2.

JlonoTHATE IbHbIE HCTOYHUKH
Hapun Y. Counnenuns. — T. 3. — M., 1939.
Hapsun Y. [Ipoucxoxaenue sBuaos. — M., 2006.
KoGwutsauckuit B. A. ®uiiocodust 5K0I0ruM: KpaTKuid Kypc: yuel. mocodue ass
BY30B. — M.,
2010.
OpiioBa O. A. McTopust aHTpPONOJIOTMYECKUX YUEHUI: YUeOHHK JJi BYy30B. — M.,
2010.
ITexoB A. I1. buonorus, renerrka u napasuronorus. — M., 2010.

st mpenogaBaresiei

O6 oOpazoBaHuu B Poccuiickoii @enepaunu: penep. 3aKOH OT
29.12. 2012 Neo 273-®3 (B pen. @enepanbubix 3akoHoB oT 07.05.2013 Ne 99-@3, ot
07.06.2013 Ne 120-®@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, o1 03.02.2014 Ne  15-@3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3m.,
BHeceHHbIMU DenepanbHbIM 3aKk0HOM 0T 04.06.2014 Ne 145-@3, B pen. ot
03.07.2016, ¢ u3m. ot 19.12.2016.)

®denepanbHbIii 3ak0H 0T 29.12.2012 Ne273-D3 «O06 06pa3oBaHuu B
Poccuiickoit @enepanuny. [Ipukaz Munobpraayku Poccun ot 17.05.2012 Ne 413 «O6
YTBEPKJIEHUH (peiepanbHOro rocy1apcTBEHHOT0 00pa30BaTebHOIO CTaHAapTa
cpeaHero (ImoJIHOro) o0I1ero o0pa3oBaHus».

[Tpuka3z MunoOpHayku Poccun ot 29.12.2014 Ne 1645 «O BHeceHUH
n3MmeHeHui B [Ipuka3 MunucrepcTsa oopasoBanusi U Hayku Poccuiickoit @enepanuu
ot 17.05.2012 Ne 413 “O6 yTBepk-AeHUHU (eAepabHOTO TOCYAAPCTBEHHOIO
00pa3oBaTeILHOTO CTaHapTa CPeHEro (MOJHOTO) 00111eT0 00pa3oBaHU ».

[Tucemo JlemaprameHnTa rocyJapCcTBEHHOM MOJIUTHKY B c(pepe mOATOTOBKU
pabouux kaapos u JI1O MunoOpuayku Poccun ot 17.03.2015 Ne 06-259
«PexoMeHgaum 1o opraHu3alny Mojryue-Husl CpeTHEro 001Iero oopa3oBaHus B
npejenax OCBOEHUSI 00pa30BaTebHBIX IPOTPaMM CPEIHET0 MPOPECCHOHATBHOTO
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oOpa3oBaHMsI Ha 6a3e OCHOBHOTO 0011Iero 00pa3oBaHus ¢ yueToM TpeOOoBaHUM
benepanbHBIX TOCYAAPCTBEHHBIX 00PA30BaTEIbHBIX CTAHIAPTOB U MOJTydaeMOn
npodeccuu WM CHeHaTbHOCTH CPEeIHEro Mpo(ecCHOHATFHOTO 00pa30BaHUMY.
[Ipuka3z MunuctepctBa oopazoBanus U Hayku P® ot 31 nekadps 2015 r. N
1578 "O BHeceHnu u3MeHeHUH B eJiepalibHbIN TOCYIapCTBEHHBI 00pa30BaTENbHBIMI
CTaHJapT CPEIHETo 00IIero o0Opa3oBaHus, yTBEPKICHHBIN Mpruka3zoM MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit @eneparun ot 17 mast 2012 r. N413"
[IpumepHas ocHOBHast 0Opa3oBaTeIbHas MPOrpaMma CpeTHEro 00IIero
oOpa3oBaHus, 0A00peHHas pelieHueM (penepaibHOro y4eOHO-METOANYECKOTO
00beIMHEeHHUS 110 001IeMy 00pa3oBanuto (poTokoii oT 28 uronHs 2016 r. Ne 2/16-3).

buonorus: B 2 1. / mox pen. H.B. SApsiruna. — M., 2010.

buonorus: pykoBOJACTBO K MPaKTUYECKUM 3aHATHIM / oA pea. B.B.Mapkunoit. —
M., 2010.

Hapeun 4. Counnennsi. — T. 3. — M., 1939.

Hapeun Y. IIpoucxoxaenue BunoB. — M., 2006.

Koobwvinanckuii B.A. ®unocodus SKOJOTHH: KpaTKui Kypc: y4eb. mocodue st By30B.
— M., 2010.

Opnosa 3.A. Victopust aHTPONIOJIOTUYECKUX YUCHUM: YIEOHUK JJI BY30B. — M.,
2010.
Ilexoe A.1l. buonorus, reHeTHKa u napasurosorus. — M., 2010.

Ilepeyens UHTEpHET-pecypcoB
1.www. sbio. info (Bcst Ouonorusi. CoBpeMeHHasi OMoJiorusi, CTaTbl, HOBOCTH,
OoubMoTeKa).
www. window. edu. ru (EquHoe okHO gocTyna Kk 00pa3oBaTesibHbIM pecypcam
HNuTtepHera no 6uo-
JIOTHH).
www.5ballov. ru/test (Tect nist aOUTYpHUEHTOB MO BCEMY IIKOJIBHOMY KypCy
ouonorun).
www. vspu. ac. ru/deold/bio/bio. htm (TerekoMMyHUKAIIMOHHBIE BUKTOPUHBI 110
Oounonoruu —
HKOJIOTUU Ha cepBepe BopoHEKCKOro yHUBEPCUTETA).
www. biology. ru (buonorust B OTkpeiToM Kosutemke. CallT CONEPKUT dIIEKTPOHHBIHA
y4eOHUK MO
ouonoruu, On-line TecTsr).
www. informika. ru (91eKTpOHHbIN y4eOHUK, OOJIBIION CIIMCOK UHTEPHET-PECYPCOB).
www. nrc. edu. ru (buonoruueckas kapTuHa Mupa. Paziesr KOMIbIOTEPHOTO
y4ueOHuKa, pa3pabdo-
TaHHOTO B MOCKOBCKOM TOCYAapCTBEHHOM OTKPBITOM YHUBEPCHUTETE).
www. nature. ok. ru (Penkue u ucuesaromume xuBoTHble Poccuu — npoext
DKOJIOTHYECKOTO
uentpa MI'Y um. M. B. JlomoHocoBa).
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www. kozlenkoa. narod. ru ([{7s1 TeX, KTO y4UTCSl cCaM M YUUT APYTUX; OYHO U
JTUCTAHIIMOHHO,
OHOJOruu, XUMHUH, IPYTUM IIPEAMETAM).
www. schoolcity. by (buonorus B Borpocax u 0TBETax).
www. bril2002. narod. ru (buonorus ajs mkoasHUKOB. KpaTkasi, KoMmakTHas1, HO
JI0CTaTOYHO
noApoOHas nHpopmaIus
4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOHN

JAUCHUIIJIINHBI
KonTtpons u oIlleHKa pe3yabTaTOB OCBOEHUS YUYE€OHOW JAUCIUILIUHBI
OCYUIECTBJISIETCS] MIPEMNOJIaBaTesieM B MPOIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUM,
7a00paTOpPHBIX pabOT, TECTHUPOBAHUS, a TaKKE B pE3yJIbTaTe BBINOJIHCHUS
OOyYarOIIMMUCS UHANBUIYABHBIX 3a/IaHHM, MPOEKTOB, UCCIICIOBAHU.
Pe3ynbTaThl  OOy4eHHSI pPACKpBIBAIOTCA 4YE€pe3 YCBOCHHBIC 3HAHUS U

NpUOOpPETEHHbIE YMEHUS, HAIIPABJICHHbIE HA TPUOOPETEHNE OOIINX KOMIIETEHIIUM.

Pe3yabTatbl 00yueHus ®opMbI 1 METOABI KOHTPOJISI H
(mpeaxMeTHBIE) OLICHKH Pe3yJIbTATOB 00y4eHUsI
Ha YpOBHE y4eOHBIX JEHCTBUN
—— c(OpPMHPOBAHHOCTH MPEACTABICHHUH O VY CTHBIN ompoc
poJu ¥ MecTe OMOJIOTHUH B COBPEMEHHOM [TiCcHMEHHBIH Ompoc

Hay4YHOW KapTUHE MHUPa; TOHUMAHUE POJIH OTHeT M0 MPAKTHYECKIM PaboTam
Ouo0ruM B GOPMUPOBAHUU KPYro3opa u

(GYHKIIMOHATIBHON IPAMOTHOCTH JAJISI PEIIeHUS Tecmuposanue no éapuanmam
MPaKTHYECKHX 3a/1a4; 3au;uma npoeKmezxpa6om
—— BJIQJICHHE OCHOBOIIOJIArAIOIIUMHU
MOHATUSIMH U MIPEICTABICHUSIMU O )KMBOU
MIPUPOJIE, €€ YPOBHEBOM OpraHU3aLUU U
SBOJIIOLIAN; YBEPEHHOE MOJIb30BaHUE
OMO0JIOTNYECKOI TEPMUHOJIOTHEN U
CHMBOJIHKOM;

—— BJIQJICHUE OCHOBHBIMU METOAAMHU
Hay4HOI'O IT03HAHUS, UCII0JIb3yEMBIMU IIPU
OMOJIOTMYECKUX UCCIIEIOBAHUSIX HKHUBBIX
00BEKTOB U SKOCUCTEM: OITUCAHUEM,
U3MEpEeHUeEM, TPOBEACHNUEM HAOIIOICHU;
BBISIBJICHHE U OLICHKA aHTPOIIOI'€HHBIX
U3MEHEHUH B IIPUPOJIE;

—— c(hopMHpPOBAaHHOCTH YMEHUN OOBSACHATH
pe3yabTaThl OMOJIOTHYECKUX IKCIIEPUMEHTOB,
pelaTth IeMeHTapHble OHOIOrHYecKre
3a/1a4y;

— c(OpPMHPOBAHHOCTH COOCTBEHHOM
MO3UIIMU IO OTHOILICHUIO K OMOJIOTHYEeCKOM
uH(pOpMaINH, MTOTy4aeMON U3 pa3HbIX
HCTOYHUKOB, II100aJIbHBIM SKOJIOTHYECKUM
npobJeMaM U IMyTSIM UX PEIICHHSL.
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[Tpunoxenue 1

5.IINTAHUPOBAHUE YYEBHBIX 3AHSITUH C HCITIOJIb30BAHUEM
AKTUBHbBIX U THTEPAKTUBHbLIX ®OPM U METOJA0OB OBYUYEHUA

Ne Kozn- AKTHUBHBIE U dopMupyemsle
n/n | Tema yueGHOrO 3aHATHS | BO HMHTEpaKTUBHBIC ()OPMBI | YHUBEpCaIbHbIC yueOHbIE
YacoB | M METOJbl 00yueHUs! JEUCTBUS
OcHosHvie docmudicenus | 1 Ypok koH(pepeHIus CITOCOOHOCTH UCIOJIb30BaTh

COB8pPEMEHHOU ceNleKyuu
KYbMYPHbIX
pacmeHuil, OOMAaUtHUx
HCUBOMHBIX U
MUKPOOP2AHUZMO8

3HaHUA O COBPEMEHHOM
€CTECTBEHHO-HAYYHOMI
KapTH-

HE MHpa B
00pa3oBaTeNbHON U
npodeccuoHanbHOMI
JIeSATETbHOCTH;
BO3MOYKHOCTH
MH(OPMAIITMOHHOM CpeIb
JUTst oOecrieyeHust
MPOIYKTHBHOTO
camMo00pazoBaHus;
CIIOCOOHOCTH
PYKOBOJICTBOBATHCSA B
CBOEH IESITENBbHOCTH
COBPEMEHHBIMH MPUHITH-
MaMU TOJICPAHTHOCTH,
JUAJIOra U COTPYJHUYECTBA;
TOTOBHOCTb K
B3aMMOJICHICTBHUIO

¢ KoJuieramu, pabote B
KOJIJIEKTHBE;

MOBBILIICHHE
WHTEJUICKTYaJIbHOTO
YPOBHS B IIpoLiecce
W3y4YeHUs: OMOJIOTHIECKUX
SIBIIGHUH; BBIIAIOLIUXCS
JIOCTHIKEHUI OMOJIOTUH,
BOIIE/IINX B
oOureyenoBeye-

CKYIO KYJIBTYPY; CII0KHBIX
Y IPOTUBOPEYHMBBIX ITyTEH
pa3BUTHS COBPEMEHHBIX
Hay4HBIX B3TJIS0B, HJICH,
TEOpPU, KOHIEILIN,
runores (0 CylHOCTH U
po-

HCXOXICHUH KHU3HH,
YeNoBeKa) B X0/1€ paboThI C
Pa3TMYIHBIMH HCTOYHUKAMH
uHpOpMaINH;
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6.JIMCT U3MEHEHUH 1 JIOIIOJTHEHUI, BHECEHHBIX

B PABOYVIO ITPOTPAMMY

Ne N3MCHCHUMA, JaTa BHCCCHM N3MCHCHU A, Ne CTpaHULIbI C UIBMCHCHUCM,

BbLIIO

CTAJIO

OcHoBanmue:

IMoanuck JUIIA BHECHIET0 H3MEHEHUs
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