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Pabouas nmporpamma yueGHo# mucrmruHELT «buonorus» paspaborana Ha ocose GI'OC
cpennero obmero obpasosanust (yTB. mpHKasoMm MunucrepeTBa 06pa3oBaHus u Hayku P® or
17052012 1. Ne 413 B pen or 29.06.2017 ) W HAa OCHOBE IpPHMEpHO IIPOT PaMMBI
obmeobpasoBaTensHOll  yuebHOI AUCUMIUIMHBL  «buonorus»y  ms PO eCCHOHANBHBIX
00pa3sOBATENBHEIX  OpraHM3amui, onobpenno#t  Hayuno-Meronudeckmm  coseTom Llerrpa
npodeccronanbHOrO 06pasosanus GIAY «DPUPO» 1 pekoMeHTOBaHHOM mTst peamusanuu ITIICC3
CIIO ma 6ase ocHOBHOrO 06mIErO 00pasoBaHus ¢ monyueHuem cpemuero obuero o6pasoBaHus,
npotokon Ne 3 or 21.07.2015 r. (yrounenus: nportoxon Ne 3 ot 25.05.2017 u HMIT or 11 OKTAOpst
2017 1. 3a Ne 01-00-05/925), ¢ yuerom ITOOIT cpenHero obmero o6pasoBanus, 0n00peHHOM
pemenneM ®VMO 1o obuemy o6pasopamuzo (mpotoxon ot 28 mioHs 2016 r. Ne 2/16-3) mo
cnenuansroctu CIT10

13.02.11 «Texunueckas IKCILTyaTaUMs H 00C/Iy)KHBAHNE YIEKTPUIECKOT0 H
JICKTPOMEXAHHUYECKOT0 000PYA0BAHUS

Kadenpa-paspaborunx: Kommemx HMHHOBAUMOHHBIX TeXHOJIOTHH B IpeanprHIMaTenscTa Baly .

PaGouyio nporpammy cocrasun Bacunses A.H. npenonasaress KUTII Bal'y.

Pabouast mporpamma PacCMOTpeHa u onobpeHa Ha 3aCelaHdy yueGHO-MeToIHuecKot KOMHCCHU
KUTII Bal'y

)

npotoxon Ne A or« A » é’b{'ié/@/¢}0u 2019 rona
[

J
Hupextop KUTII Bal'y Z@()Z H.E. Mumynuna

IIporpamma nepeyreepxena:

Ha y4eOHBIH rox, mpotokon Ne oT

Hupexrop KUTII Bil'V H.E. Mumynuna

IIporpamma nepeyraepxnena:
Ha y4eOHBIH rox, mpotoxon Ne oT

Hupexrop KUTTI Bal'y H.E. Mumynuna

IIporpamma nepeyrsepicaena:
Ha y4eOHBI# rox, mpotoxoi Ne oT

Hupexrop KUTII Bal'y H.E. Muwmynuna
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1. TIACIIOPT PABOYEI{ HIPOI'PAMMBI YYEBHOI AUCTTUATIIIHHBI
BHOJIOT U

1.1. O6nacre npumenenus pabodeii nporpammsl

Pabouag Iporpamma  o6meobpazoBartebHOl yueOHOH  mMCHMIIHEEL «Xumusy

TeXHH4IecKoro npoguias CI10

13.02.11 «Texnuveckasn IKCIIIyaTanua U 00Cay:KHBAHMe ICKTPHYECKOT o N
JIEKTPOMEXAHHECKOr0 060 PY0BAHMSD

1.2.  Mecro y4eOHoli  amcnmmiumpr B CTPYKTYpe OCHOBHOIi  mpodeccuonasHoij
o6pazoBareanHoM nporpamMmer:

y4eOHas IuCUMIIHHA «BHOIOrHsY ABIIETCS  yYEOHBIM IPEIMETOM 110 BEIOOPY u3
o0s3aTenbHOM IpenMeTHoOl obmactu  «EcrecTBenHbe Haykn»  ®I'OC  cpenmero o01ero
obpasosanmys,

L3. Hean u 3amaun yueGuoii AHCUHITHHBIL — TPeGOBAHMSA K pe3yabTaTam OCBOCHHS Y4YeOHOI
ANCUHILIMHbI:
Conepixanue mporpammss «buonorusi» nanpasneno na JOCTHOKEHHE CEAYIOMHUX Meseil:

- (bOpMHpOBaHI/Ie y 06yqa}0mnxc51 YMEHHA OUCHUBATLH 3HAYMMOCTE 6I/IOHOFH'~I€CKOI‘O 3HaHUS JIs
Kaxnoro 4eJIOBCKa,

- $opmuposanue y o0y4arommxes nenocTHoOro TIPCICTABNCHUS O MHPE W DPONH GHOTOrMH B

CPELI, HCIONB3YS ISt 9TOr0 GHONOrHYeCK e 3HaHHUI;

- PasBUTHE y 00yuaromuxcs ymenmit PA3IHIaTh aKTh! M OLEHKH, CpABHHBATE OIEHOYHEIE BBIBOBL,
BUJICT HX CBA3B C KPHTEPUAMHU OLICHOK ¥ CRSI3E KPHUTEPUEB C ONpeneNeHHol CHCTeMOil LEHHOCTEH,
bopmMyTHpPOBaTH 1 060CHOBEBATE COOCTBEHHYIO NO3HIIHIO;

- TpuoOpeTeHHe  o6yuarOIEMUCS OIbITA  pasHOO6pa3HOl ACATCIBHOCTH, INO3HAHHI W

HH(QOPMALIIY, KOMMYHHKATHBHDIX HABBIKOB, HABBIKOB H3MEpEHHI], COTPYNHUYECTBA, Ge30MacHOro
o0paIleHus ¢ BemecTaMu p MIOBCEHEBHOM JKU3HM).

- PAa3BHUTHE I103HABATEbHBIX HHTEPECOB, HHTE/UICKTYaNbHLIX U TBOPUYECKHX  CNIOCOGHOCTE
oOyyarommxess B npomecce H3y4eHUsT OHOJIOrHYecKux ABNCHUH; BBIIAIOMIMXCS  JOCTHIKSHI
buonorny, Bowemmmx B ob1eYenoBeyeckyo KYIBTYPY; CNOXHBIX H IIPOTHBOPEYHBEIX nyTeit
Pa3BUTHS COBPEMEHHBIX HAYYHbIX B3TJIANOB, MACH, TEOpHIt, KOHUENIWE, rUIoTes (0 cymmocty u
TIPOHCXOMICHIH JKUZHH, YeNOBEKa) B X0/ Pa0OTHI C PasIHYHBIME HCTOUHMKAMI uHpopManyy;

OCBOGHI/IG COnepXKanusg y‘I€6HOﬁ HUCHHIIINHEL «BHOTOTHSY O6GCHC‘II/IBaeT JOCTHIKEeHUEe
CTYACHTaMH CIICOYIOIINX pe3yarraros;

* AUHHOCHIHbBIX,



- 1YBCTBA FOPIOCTH ¥ YBAKEHHS K HCTOPHH U JOCTHIKEHS OTEHUCCTBEHHOM OHONOTHYECKOH HayKy;
TIPEACTABIICHNS O UETOCTHOM €CTCCTBEHHOHAYYHOI KapTHHE MUpa;

- OHOMOTHYECKY TPaMOTHOE ToBe ZeHIE B NPO(ECCHOHANBHOM AeSTENBHOCTH U B ObITY;

~ TOTOBHOCTL X NPOMOIDKEHMIO 0GDA3OBAHMS M OBBIICHHS KBalMpukamy B u3Gpammoi
NPOQECCHOHANBHOM NesTeMbHOCTH 1 O0BEKTHBHOE OCO3HAHHE PONH GHOTOrHYECKIX KOMIIETeHIIH
B 3TOM;

- YMCHHC HCIONB30BATH JOCTIIKCHHS COBPEMEHHOI Orostoruyeckol Hayku u 6HOTeXHONOr M ISt
TOBBIICHHS  COOCTBEHHOTO HHTEIIEKTYaIBHOrO PasBUTHA B BBIODaHHON MpOdecCHOHATBHOIN
NEATENbHOCTH;

d Memanpeomemnblx:
- HCIIOJIL30BaHue Pa3ITHYHEBIX BHIIOB IIO3HAaBaTEeILHOMU JESTENBHOCTU 5 OCHOBHBIX

HCTOYHHKaAMHU I/IH(I)OpMaHI/II/I;

* npeOMemHbix:
~ PaCKpBIBaTh Ha NpUMEpax poNb GUOJIOTHH B GopmupoBaruu COBPEMEHHOH HAYYHON KapTHHEI
MHDPA ¥ B IPAKTHYECKOH NEATENLHOCTH Jronei;
— IIOHAMATb U OIMCHIBATH B3aUMOCBS3E MEKIY €CTECTBEHHBIMH HAYKAMHU: Ouosorueti, busuxoii,
XUMHCH; YCTaHABIUBATE B3aHMOCES3E IPHPOAHBIX SIBJICHUIH;
— TOHHMATh CMBICH, Pa3NU4aTh W ONUCHIBATE CHCTEMHYIO CBSI3b MEXK.Iy OCHOBOIIOJTAr YO LITAM U
OHOTIOrHYEeCKUMH TOHSTHIMMU: KIICTKa, OpraHu3M, BUJ, 9KOCHCTEMA, buochepa;
— HCIOJb30BaTh OCHOBHBIE METOMbI HAaydHOrO IO3HAHHMA B y4eGHBIX Ouonoruueckmy
HCCIIEIOBAHUAX, IPOBOIUTD SKCTICPHMEHTBI 110 H3YYECHUIO OGHONOIHYESCKEX O0BEKTOB U SBNCHHIA,
OOBACHATE PE3YIIBTATEI OKCIIEPUMEHTOB, aHATH3HPOBAT HX, Gopmyuposats BBIBO/[BL;
~ (OPMYJIMPOBATE IHIIOTE3E] Ha OCHOBAaHHM NPEMNOXEHHON GHOIOrHYeCKOH uHopManuu u
IpeAnaraTh BapHaHThl IPOBEPKH TUIIOTE3;
— CPaBHUBATL OHOJIOTHYECKHE O6BEKThI MEXIY CO00M O 3a1aHHBIM KPUTEPHAM, 1eJIaTh BBIBOIBI H
YMO3aKIIFOYEHHs Ha OCHOBE CpaBHEHHI,
~ OOOCHOBBIBATL €IMHCTBO KUBOW H  HEXHBON IPUPOIBI, POJCTBO IKHBBIX OPraHu3MOB,
B3AHMOCBSI3A OPraHU3MOB U OKPYIKAIOIIElt Cpelbl Ha OCHOBE OHOMOTHYECKHX TEOpHIi;
— UPHBOLUTL IPUMEDPE! BELIECTB OCHOBHEIX IPYIII OPraHUYeCKUX COENMHEHHH KITeTKU (Genkos,
XKUPOB, YITICBONOB, HYKIEHHOBBIX KHCJIOT);
~ Paclo3HaBaTh KIETKH (IIPOKApHOT H OYKApHOT, DACTCHHH U JKMBOTHEIX) IO ONMCAHMIO, Ha
CXEMATHYIECKUX M300PaXKeHUSX; YCTAHABIHBATE CBA3E CTPOCHHUS U QYHKIHIM KOMIIOHEHTOR KIJIeTKH,
00OCHOBBIBATE MHOroo6pasue KIeToK;
~ PaClio3HaBATh HOILYJIALHIO U GHONIOIHYeCK BHJI 110 OCHOBHBIM IIPH3HAKAM;
~ ONHUCBIBATE (EHOTHII MHOTLOKIETOUHEIX PaCTeHUH ¥ IKHUBOTHBIX IO Mopq)onomquKOMy
KPHTEPHIO;
— OOBSICHATD MHOroobpasue OPTraHU3MOB, IIPUMEHSIS 9BOJIFOLUOHHYIO TEOPHIO;
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— KIaccuHUIMpOBaTE  GHOIOrHYeCKHe OOBEKTEl Ha OCHOBaHMU OHOIO MM HECKOJNbKHX
CYIICCTBEHHBIX NPH3HAKOB (THIBI MHTAHHSA, CIIOCOGHI ABIXaHHS M PasMHOXEHHs, 0cOGEHHOCTH
pasBUTHS);

— OOBACHSTE IPUUHHEI HACIICJCTBEHHBIX 3a00/eBaHMi;

~ BBIIBJATL H3MEHYHBOCTH OPTAHH3MOB; OOBACHATL MPOSBICHHE BHIOB H3MEHYHUBOCTH,
HCTIONB3YsT 3aKOHOMEPHOCTH M3MEHYHUBOCTH; CPaBHUBATH HACICAICTBEHHYIO U HEHACIIEACTBEHHYIO
U3MEHYHBOCTE;

— BBIBJIATE MOpP(OIOrHIecKye, dusmonornueckue, moreneHueckue ananTaluKd OpPraHHU3MOB K
cpezne oOHTaHus U AeHCTBHIO OKOJIOTHYECKHUX (paKTOPOB;

— COCTaBIIATE CXEMBbI IIEPEHOCA BEILECTB 1 SHEPIUH B 9KOCHCTeMe (Iernu [UTaHHs);

~ IPHBOIUTL NOKA3aTeNbCTBA HEOOXOMUMOCTH CoxpaneHus GuopasHoOOpasms s YCTOHYHBOTO
PA3BUTHA ¥ OXPaHBI OKPYKAIOWIEH CpebI;

— OLCHUBATL JOCTOBEPHOCTH OUONOIHYECKOM HH(DOPMALNH, TIONyYeHHOM 13 Pa3HBIX HCTOYHHKOB,
BBIICIITE HEOOXOMIMYIO HH(OpMAanmIO UL HCTIONB3OBAHMS €€ B y4eGHON HESITENbHOCTH K
PCIICHAY IPAKTHYECKUX 3a0ad;

~ IPEACTABIIATE OHOIOIHYECKYO HH(pOPMALMIO B Buse TEKCTa, Tabnuikl, rpaduxa, JHarpamMmel 1
ACTATh BBIBOABI HA OCHOBAHUH TIPEACTABICHHBIX J@HHEIX;

— OUCHMBATL pOJIb JOCTHIKEHH I'CHETHKY, CeJEeKUMH, OHOTEeXHOIOTHH B IPAKTUYECKOH
ACATEIILHOCTH YeJIOBEKa U B COGCTBEHHO] XKU3HU;

— OOBACHATH HETAaTHBHOE BIIMSIHMeC BEIUECTB (QIKOTOJIsI, HUKOTHHA, HapKOTHYECKHX BEIECTB) Ha
3apONBINIEBOE PA3BUTHE YENOBEKA,

— OOBSICHATD [IOCIECTBUS BIHSHIS MYTareHoB;

— OOBACHSTH BO3MOIKHEIE IIPHYMHBI HACNIEICTBEHHEIX 3a60JI€BAHMUI.



2. CTPYKTYPA U COAEPIKAHUME YYEBHOIT AACOATIINHBI

2.1. O6beM yueGHOM JUCHUIIHHDI 1 BH/bI Y4eO6HOI paboThI

Bup ygebroit paGoTer

O61BeM yacos

O6nem obpaszoBaTensHoii IpPOrpaMMbl y4eGHOM QU CIMIIHHbI

36

B TOM YHCJIE:

TCOPCTHYCCKOE o6yquHe

18

1abopaTopHble paGoThI

16

IIPAKTHYCCKUE 3aHITUA

HHAUBUAYIBHBIH IPOSKT

KOHCYJIbTAIH

camocroATeNbHasS paboTta 00yJaromerocs (Bcero)

B TOM 4ucCJe:

CaMOCTOsTEILbHAS pa60Ta Hal HHAMBHIYaIbHBIM IIPOCKTOM

Hpomesxkyrounas arrecramus (Audgpepenyuposantviii 3auémy)
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3.XAPAKTEPUCTHKA OCHOBHbBIX BHJIOB YYEBHOI AEATEJIbHOCTH

CTYJAEHTOB.
COIIEPXAHUE XAPAKTEPUCTUKA OCHOBHbLIX BUJIOB I[E%TEHI)HUOCTI/I
OBYUEHUS CTYJIEHTOB (HA YPOBHE YYEBHBIX HENCTBUN)
Beenenue OsHakomJieHHE ¢ OGHOJOTMYECKHMH CHCTEMAMH PasHOr0 YpOBHS: KJIETKOM,
OpraHM3MOM, MOMyJNANMeH, dKOCHCTeMOH, Omoctheport. Ompenenenue poiiu
Orosoruy B (POPMUPOBAHHE COBPEMEHHOM €CTECTBCHHOHAYYHOM KapTHHEI
MHpa 1 PaKTHYECKON NeSTEITLHOCTH JIFONCH.
Ob6yuenre COOMIONEHHIO MpPaBUI IOBENEHHS B npupoze, GepexHoMy
OTHOIUEHHMIO K OHONOrHYeCKMM OOBeKTaM (PACTEHHAM ¥ IKHBOTHBIM H WX
co001ecTBaM) 1 MX OXpaHe
YYEHHE O KJIETKE
Xumuueckas YMeHue IpOBOIUTE CpaBHEHHE XHMUYECKOI OpTaHU3alUH XKUBBIX ¥ HEXUBBIX
OpraHu3alus 00BEKTOB.
KJIETKH Ionyuenue npencrasienus o ponu opranndeckux u HEOPraHW4EeCKUX BEIIECTB

B KJIETKE

Crpoenne u
dyHKIHN KieTKkn

VisyueHue CTpoOeHHsS KICTOK JyKAapHOT, CTPOCHHS | MHOro00pa3usi KJIeTOK
PacTEHUH U KHBOTHBIX ¢ IIOMOILBIO MHKPOIIPENAPATOB.

Habironenne xnetox pacteHuit u XHUBOTHBIX MO MHKPOCKOIIOM Ha TFOTOBBIX
MHKpOIIpenaparax, ux OlHcaHue.

[Ipurorosinenue u omucaHue MEKPOIIPEIAPATOB KIETOK pacTeHwuii.
CpaBHEHHE CTpOEHHS KIETOK pACTEHHH ¥ OKHBOTHEIX TIO
MHKpOIIpenaparam

T'OTOBBIM

O06men BemecTs U
HpeBpamenne
JHEPrUH B KJIETKe

YMEHHE CTPOUTD CXEMBI SHEPTeTHUECKOT0 0OMeHa i GHOCHHTE3a BelKa.

Ionyvenue mpejcraBienns o mPOCTPAHCTBEHHOMN CTpYKType OeiKa, MOJEKyII
JHK u PHK

Kuzaennnrii quka
KJIETKH

O3HaKoMIIeHHE C KIETOUHON TeopHeli CTpOCHHUS OpraHU3MOB.

YMeHHe CcaMOCTOSITENbHO HCKATh 0KA3aTe/IbCTRA TOrO, 4YTO KJIEeTKa —
OJICMCHTapHas JKMBas CHCTEMa W OCHOBHAS CTPYKTYPHO-()YHKIHOHANbHAS
CIMHHUIIA BCEX JKHBBIX OPraHU3MOB

OPTI'AHI3M. PASMHOKEHUE U HUHIUBUAYAJIBHOE PA3BUTHUE OPTAHN3MOB

Pazmuoxenue OBrafeHue 3HAHMAME O PAa3MHOEHHH KaK O BAYKHCHALIEM CBONCIBG JKHUBBIX
OPraHu3MoOB OPraHu3MOB.
YMeHHE CaMOCTOSTENBHO HAXOMUTH OTIHMYHS MHTO38 OT MeHo3a, onpenenss
9BOIIOLIMOHHYIO POJIb 3THX BHIOB AEJIECHUS KIETKH
Humueunyanbaoe | O3HAKOMIEHHE C OCHOBHBIMH CTANMAMH OHTOLGHE3a Ha IpUMepe pasBUTHA
pa3sBUTHE ITO3BOHOYHBIX KHBOTHBIX.
opraHuzma YMeHuUe XapaKTepH30BaTh CTATHY [OCTIMOPHOHATBHOTO Pa3BUTHS Ha IpUMepe
destoBexa. O3HAKOMIIEHHE ¢ [IPHYHHAME HAPYILEHUH B PasBUTHU OPraHHU3MOB.
Pasgutne  yMmenus  mpaBmiBHO dopmupoBath  mOKasaTenbHYIO ~ Gasy
9BOJIIOUMOHHOIO PA3BHTHUS XXHBOTHOTO MHpa
Wnpusuayansroe | Bruasnenwe u onucanie PU3HAKOB CXOACTBA 3aPOJBIIIEH YENOBEKa U JPYTHX
pa3BUTHE [IO3BOHOYHBIX KaK NI0KA3aTe/IbCTBA UX IBONIOLMOHHOIO POJICTEA.
Ye0BeKa Honyvenne mpencraBneHus o MOCHeACTBHAX BIMSHUS aJIKOroJis, HUKOTHHA,
HapKOTHYECKUX BEILECTB, 3arps3HEHHUS!
CPCABI Ha PAa3BUTHE U PENPOIYKTHBHOE 30POBbE UEIOBEKA
OCHOBBI 'EHETHUKHA U CEJIEKIIUH
3axonomepHocrn | O3HaKOMIICHHE ¢ HACTIEACTBCHHON M HEHACJIe/ICTBEHHOH H3MEHYHMBOCTLIO U €€
HU3MEHYHBOCTH OHOJIOTHYECKOIl POJIBIO B 3BOIIOIUH IKUBOTO MHpa.

HonyquHe NPEACTABICHUS O CBI3M 'EHETUKH U MCJHUIUHDBI.




O3HaKOMIIEHHE C HaCTEeNICTBEHHBIME 6OJIe3HsIMH YeJIOBEKA, MX IPHYMHAMU H
IPOQUIAKTHKOM.

N3yuyenne  BiusgHUs ANKOTONM3Ma,  HAapKOMaHHM,  KypeHHS  Ha
HACNIEICTBEHHOCTD Ha BHICOMATEpHATE.
AHamm3  BEHOTHIUYECKOH M3MeHYMBOCTH. BbIBieHue MYTareHoB B

OKpyXarouei CpCAc M KOCBECHHAs OLEHKA BO3MOXHOTO UX BIVAHHA Ha
OPIr'aHu3M

OcHoBbI cetexmnu
pacrenni,
JKHBOTHBIX U
MHKPOOPraHuImMoB

Ilonyyenne npencraBIeHHss O TreHETHKE Kak o TEOPETUYECKOH OCHOBE
CEJICKITUH.

PasButHe MmerampemMerHbIx YMEHHH B TIpOIECCE HaXOXIEHHMS Ha Kapre
LEHTPOB MHOIOOOpasust ¥ IPOHUCKONKIEHUS KyJLTYPHBIX ~pacTeHHd U
JOMAIIHUX JKUBOTHBIX, OTKPHITHIX H. Y. BaBHIoBEIM.

W3zyuenne MetonoB rubpumusaniu u HCKYCCTBEHHOTO 0TOOpA.

YMeHMe pa3GupaTbCs B OTHYECKHX ACIIEKTAX HEKOTOPBIX JOCTHIKCHUH B
OMOTEXHONOIHN: KIOHMPOBAHHM JKHBOTHBIX U npodaemMax KIOHHPOBAHUS
YEJI0BEKA.

O3HaKOMJICHHE ¢ OCHOBHBIMU  JOCTHIKCHHSIMH COBPEMEHHOH CENEKIUHU
KYJIBTYPHBIX PACTEHHH, HOMAIIHUX )XMBOTHBIX U MHKpPOOPTaHU3MOB-

NPOUCXOKIAEHUE U PA3SBUTHUE KW3HHU HA 3EMLUIE. IBOJIONMOHHOE YYEHHUE

IIponcxoxaenue u
HAYaJIbHbIe
3Tanbl Pa3BUTHS
JKU3HH Ha 3emire

AHAJIH3 U OUEHKA PA3IHYHBIX THIIOTE3 IPOMCX OIKICHIS JKUZHAL

Ionyvenne mpencraBnenus 06 yCIOKHEHHH SKIBBIX OpraHu3MoB Ha 3emile B
IIPOLIECCE IBOJIOIHH,

YMeHHE 3KCIEPHMEHTANLHBIM IIyTeM BBIABIATD AlalTHBHEE 0COOEHHOCTH
OPTaHM3MOB, WX OTHOCHTENBHBIM Xapaktep. O3HAKOMJIEHHE ¢ HEKOTOPBIMH
IIPEACTABUTENSIMA PENKUX U UCUE3AIOIHUX BUIOB PACTEHUH U JKHBOTHbIX.
Ilposenenne omucanms ocobeif omHoro Buma 1o Mopdonorayeckomy
KPUTCPHIO INpH  BBIIOJHEHHH Na00paTopHO# paboThL. BhIgBICHHE 4yepT
IPUCTIOCOOJICHHOCTH OPraHU3MOB K PasHbIM cpenam obuTaHus (BOAHOM,
Ha3eMHOBO3YIIHOM, IIOUBEHHOM

Hcropus passurus
IBOTIOIUOHHBIX
uen

Wsyyenne Hacnemus dwenoBeuecTRa Ha NpUMEPE 3HAKOMCTBA C HCTOpHUEH
Pa3BUTHUS SBOJIOLHMOHHBIX HIEH

K. Jlunnes, X. B. Jlamapka U. Hapeuna. OneHuBanyue PONH 3BOMOMHOHHOrO
y4eHUs B GOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHEI MEpA.
PasButne cmocoGHOCTH ACHO M TOYHO M37AraTh CBOW MBICJIH, JIOTHYECKH
00GOCHOBBIBATE CBOIO TOUKY 3pEHHS, BOCIIPHHUMATh ¥ aHATM3UPOBATH MHEHUS
COOCCeAHUKOB, IPH3HABAS IPABO APYTOro YeI0BeKa Ha HHOE MHEHHE

MuxposBsosronus
H MaKPO3BOIION U

O3HakoMIIeHHEe ¢ KOHIENIHeH Brza, ee KPHTEPUSAMH, [I0A00P IPUMEPOB TOTO,
YTO MOMYJISHS — CTPYKTYpPHAs eAMHUIE BUA U SBOJIOLUM.

O3HaKoMJIEHHE C JBIKYITUMHECS CHIIAMHU YBOJTIOLAH 1 ee NOKa3aTeIECTBAMH,
YCBOCHHE TOTO, YTO OCHOBHBIMH HAIPABIECHHUAMH 3BOJIFOLMOHHOIO IIpOrpecca
ABJIAFOTCS GHOJIOTHYECKH TPOTPECe i GHONOTHYeCKUI perpecc.

YMEHHEe OTCTaMBATh MHEHHE, O COXPAHEHHH GUOIOIHYECKOro MHOroo6pasus
KaK OCHOBE yCTOHUUBOCTH OHOCHEPHI M MPOIPECCHBHOTO ee pasBUTHSL. YMeHUE
BBIBJIATD IPUYMHE] BEIMUPAHKS BHIIOB

IIPOUCXOJXJIEHUE YEJIOBEKA

AHTpONoOrenes

AHanu3 ¥ OLEHKA PasTHYHbIX TUIIOTE3 O IPOUCXOXKICHUH YETOBEKA.

Passutue ymenus crpouts AOKa3aTeNbHY0 6a3y 1O CpaBHHUTENHHON
XapaKTEPUCTHKE Y€I0BEKa U IIPUMATOB, TOKA3BIBAS MX POACTRO.

BrisBrienne 3tanos sBosonun yegopexa
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Yenopeueckue
pacobl

Ymenue JOKa3bIBaTh PABCHCTBO YEJIOBEUECKHX pac Ha OCHOBaHHUM HX POACTBA
H CIMHCTBA IPOUCXOMXKICHUS.

PasButie ToNEpaHTHOCTH, KPUTHKA PACH3MA BO BCEX Er0 IPOSBICHUSX

OCHOBBI 3KOJIOT' 1!

IKOJIOTUS — HAYKA
0
B32aHMOOTHOLIEHUS
X OPraHu3MOB
MexKay coboit
U OKpYysKaromen

Vzyuenune 9Konorudeckux paKTopoB B MX BIMSHEA HA OPraHA3MBL
3HAKOMCTBO C 3KOJIOTHYECKUMH CUCTEMaMH, HX BUIOBOH K IIPOCTPAHCTBEHHOM
CTPYKTYypaMH. VYMeHHe OOBSCHATH UPHYMHBl YCTONYHBOCTH H  CMEHEI
9KOCUCTEM.

cpenoit
buocdepa — Osnakomitenne ¢ yaenueM B. 1. Bepranckoro o 6rocepe kak o rio6aIbHOMN
riaodaapHas 3KOCHUCTEME.
3KOCHCTEMA Hanuume mnpencraBmeHust o0 cxeMe 3KOCHCTEMBI Ha npumepe Huochepsl,
KPYyroBOpOTE BEINECTB  IPEBPAILEHUH SHEPTHH B Grocdepe.
YMeHHe NOKa3blBaTh POJIb JKMBEIX OPraHH3MOB B Guocdepe Ha KOHKPETHBIX
IIpuMepax
Buocdepa u Haxoxxnenue casm usmeHenus B 6uochepe ¢ MOCIEICTBUAME IESTEIBHOCTH
YeJI0BeK UC/IOBCKA B OKpYXKaloWle# cpele. VYMEHHE ONpefeNsaTh BO3ACHCTBHE

IpOU3BOJACTBEHHON NEATENHLHOCTH Ha OKPYIKAIOIIYIO Cpey B 06JIaCTH CBOEH
Oymyme#t npodeccun. O3HaKOMIEHHE ¢ TIOOAIBHLIME SKOTOTHYUECKUMM
npobJeMaMy U yMEHHE OLPEeNIATh yTH HX PEICHHS.
Ommcanpe ¥ HpPaKTHYECKOe CO3NAHME  HCKYCCTBEHHOM
(npecHOBOAHOTO akBapuyma). Pernenne 3K00rHuecKuX 3a1au.
JleMOHCTpHpOBaHUEe yMEHH s IOCTAHOBKH IeNleil JesTelbHOCTH, IUIaHUPOBAHUS
COOCTBEHHOH IEATENILHOCTH /ISl JOCTHIKEHHS [IOCTABIEHHbIX TeJieit,

3KOCHCTEMBL

BUOHUKA

Buonuka xax ogso
H3 HalpaBJeHUH
OHoJIOrHH U
KHOepHETHKH

OsHaKOMIIEHHE ¢ IPHMEPaMH UCTIONB30BAHMS B XO3SACTBEHHON NEATCIBHOCTH
moned MOphOQYHKIHOHANBHEIX UepT OpraHU3AIMM PACTEHHI M SKUBOTHBIX
IIPH CO3AaHNH COBEPIICHHBIX TEXHMYECKUX CHCTEM U YCTPOMCTB [0 aHAJIOTHH C
JKMBBIMHU CHCTEMAaMH.

3HAKOMCTBO € TPYOYaTBIMH CTPYKTYpaMHd B IKHBOMH IOPUPOJE U TEXHHKE,
ad3pOAMHAMUYECKIMHE M TUIPOAMHAMMYECKHMH YCTPOMCTBAMH B JKHBOM
IPUPOLE U TEXHHUKE.
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4. YCJIOBUSI PEAJTIU3ALNU YYEBHOI JAACHUATIIUHBI

4.1. MatepnabHo-TexHHYECKOE 0GecedeHHe

Mt peanusanum  mporpammer y4eOHOM  IHCLHIUTMHEL
CICAYIOIIHE CHEHaTbHbIE TIOMEIEH A"

«buonorusy

Kabuner «buonozuuy, ocnamenuni oDopynoBaHHEM: HazAIOHBIMY nOCOOUAMY, IKPAHHO-

36YKOBLIMU  NOCOGUAMU,

MHd)OpMaLﬂIOHHO-KOMMyH UKAYUOHHbIMU Cp@dCﬁ?G(JMU,‘

CPCACTBAMH OOYUCHUS: MACHUMHO-MAPKEPHOT] oockotl, MYLoMUMEOUANDOEKINOPOM, HOYMBYKOM,

BbIX000M 6 UHmMEpHem.

Jlaboparopwus, ocHamennas HAaTypanbHBIMU 00BEKTAMH, MOJIENSIMY, npubopamu u Habopamu

AN IOCTaHOBKU ACMOHCTPALIMOHHOTO M YUYCHHUECKOTO
BCIIOMOraTe/IbHbIM O60py,ZIOBaHI/IeM

4.2. YuebHo-MeTOOHYECKOE H HH}popManHoHHOoe 0Gecneyenue

4.2.1. Kuuroo6ecneuennocrs

SKCIIEpUMEeHTa,

crep. — Mocksa : Ipoda, 2010 .— 367 c. -
0B. WL, Tab1. — ISBN 978-5-358-08546-6.

HaumenoBanue JINTEPATYpPBI: aBTOP, Ha3BaHue, Fon Kosnuectso Hanuuue B
BUJ H3JaHHUSA, H3AATEeNAbCTBO H3JaHus 3K3CMHJ’IH|’)OB 3JIeKTp0HHOﬁ
u3JaHuil B 6ubsnorexe Bnl'y
Gubnunorexe
Bary s
COOTBETCTBHE C
Proc cCoo
OcuoBuasn JUTEepaTypa
Kamenckuit,  Amnpeit Anexcauposuy.
Buonorus. O6mas 6uomorus @ 10 - 11 KJIacChI
yu4eOHHMK s 001me06pazoBaTeNbHbIX
yapexneruit / A. A. Kamencxuit, E. A. 2010 59
Kpuxcynos, B. B. ITaceunux — 6-¢ u3m.,

Kosnosa WM., Buonorus [Onexrponnsii http://www.stude
pecype] : yuebuux / W.U. Koznmosa, M.H. ntlibrary.ru/book
Bonkos, A.I'. Mycradun - M. : TDOTAP- /ISBN97859704
Menua, 2015. - 336 c. - ISBN 978-5-9704- 2015 34406.html
3440-6 - Pexum JocTyna:

http://www.studentlibrary.ru/book/ISBN9785

970434406.html

Apsirwra B.H.,  Buonorms. T, 1 http://www.stude

[OnexTponHEI pecype] / mox pexn. B.H.
Speiruba - M. I'50TAP-Menua, 2018. -
560 c. - ISBN 978-5-9704-4569-3 - Pexum 2018
JOCTya:
http://Www.studentlibrary.ru/book/ISBN9785
970445693 .html

[OnexTporHbIil pecype] / mon pen. B.H. ntlibrary.ru/book
Apeiruga - M, : [ O0TAP-Menua, 2018. - /ISBN97859704
728 c. - ISBN 978-5-9704-4568-6 - Pesicum 2018 45686.html
JOCTyIIa:

http://www.studentlibrary.ru/book/ISBN9785

970445686.html

SApeirmra B.H.,, Buonorus. T. 2 http://www.stude

ntlibrary.ru/book
/ISBN97859704
45693.html
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Hononuurensuasn JUTEpaTypa ]
KoucranTtunos, Bragumup  Muxaiinosuy,
OOmas Ouonorust YYeOHUK 1d CpeIHEro
npodeccCuonaITBHOro obpazoBanus / B. M.
Koncrantunos, A. T. Pesanos, E. O. ®ajgeesa
» mox pexn. B. M. Koncrautuuopa — Uzg. 6-

€, crep. — Mocksa : Akagemus, 2008 — 256 2008 6
C. : wr.,  rtabu. —  (Cpenuee
npodeccuonanbHoe obpa3oBanue,

O6meobpazoBatensHbre JUCUHMIUIMHBI) —
bubnmorp.: ¢. 254 — ISBN 978-5-7695-
5774-3.
buonorns:  VYuebmoe mocobue / T.A.
Annpeesa. - Mocksa : PUOP, 2008. - 241 ¢.: URL:
84x108  1/32. - (UIxombhukamM  u 2008 http://znanium.co
abutypuentam). (obnoxxa) ISBN 978-5-369- m/catalog/product
00245-2 - Texcr : JNeKTPOHHBIH. - URL: /130851
http://znanium.com/catalog/product/ 130851
Kamenckuii, Annpeit AneKcaHapoBuy.
Buonorust. O6mas 6uonors : 10 - 11 xmaccer
YUe€OHHK s 001eo6pasoBaTebHBIX
yapexienud / A. A. Kamenckuii, E. A. 2009 70
Kpukcynos, B. B. ITaceunux —— 5-e wm3g.,
crep. — Mocksa @ [lpoda, 2009 .— 367 . -
| 1B. W11, Tabn. — ISBN 978-5-358-07000-4. |

4.2.2. Ileproauueckue w3xanus

4.2.3. Hureprer-pecypesr
www. window. edu. ru (Eaumoe oxuo JOCTyMa K 06pa3oBaTeIbHbIM pecypcam MHTepHera o 6uo-
JIOTHR).
www.5ballov. ru/test (Tect ms abUTypHeHTOB 1o Beemy IIKONBHOMY KypCy 6HONOTHH).
WWW. vspu. ac. ru/deold/bio/bio. htm (TenexoMMyHUKALHOHHBIE BUKTOPHUHEI 110 OWOJIOTHH —
OKOJIOruH Ha cepsepe Boporeixckoro YHUBEPCUTETA).
www. biology. ru (Buosorus s Otkprtom komnemwxe. Caifr COLCPXKHT NEKTPOHHBIM YUeGHUK 0O
Ouomnoruu, On-line TECTEI).
www. informika. ru (ONeKTPOHHEIH YueGHUK, 60MbIION CIIUCOK HHTEPHET-PECYPCOB).
www. nrc. edu. ru (Buonoruyeckas Kapruia Mupa. Pasnen komusoreproro yuebHuKa, paspabo-
TaHHOTO B MOCKOBCKOM IOCY IapCTBEHHOM OTKPBITOM YHHBEPCHUTETE).
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM I CLIUIIIAHLI

PesyapTaThl 06yuenus

MeToabl OLEHKHU

Cmyodenm nayuumca:

— PacKphIBaTh Ha IpHMepax poiib OHOJOTHH B HOPMUPOBAHUK
COBPEMEHHOH Hay4HOH KapTUHBI MUpA U B IPAKTHIECKOH
JEeATENbHOCTH JIIOCH;

— IIOHAMATD K OIKCEHIBATE B3aUMOCBSI3b MEXK/Y €CTECTBEHHLIMHU
HayKamu: GuonorueH, GU3HKON, XUMUEH; yCTaHABIUBATh B3aKMMOCBSI3b
TIPUPOJIHBIX SIBIICHIIA,

— [IOHMMATh CMBICT, PA3IHYaTh U OIMCHIBATH CUCTEMHYIO CBA3L MEXIY
OCHOBOIIONAralOIMME OHOTOTHYECKUMH OHSITHAMH: KIETKa,
OpraHmsM, BUJI, 3KocucTeMa, buochepa;

— HCIIOJIb30BaTh OCHOBHLIE METOABI HAYYHOI'O IO3HAHHUS B Y4eOHBIX
OHMONIOTMIECKAX HCCIIEN0BAHNUSIX, IPOBOAUTE SKCIIEPUMEHTHI 10
U3YYEHHUIO OMOJIOTHYECKUX OOBEKTOB U SBJIEHUH, OOBICHATE
PEe3yIBTAThI SKCICPHMECHTOB, aHAJIM3UPOBATh UX, (OPMYIUPOBATE
BBIBO/IBI;

— (OopMyNIMpPOBaTH THIIOTE3H! HA OCHOBAHUH MPEUIONKEHHOM
Ouonoruyeckoil HHGOPMAIMK U [PEUIAraTh BAPHAHTE! IPOBEPKH
TUIIOTE3;

— CpaBHHBATh OMOJIOTHYECKHE 0OBEKTHI MEXLY COOO0M 110 3aIaHHBIM
KPUTEPHAM, AJIaTh BBIBOABI M YMO3AKJIFOUCHHSI Ha OCHOBE CpaBHEHMUS;
— 00OCHOBBIBATh €IMHCTBO JKMBO! M HEXHBON IPHPOJIEI, POICTBO
YKUBBIX OPIaHU3MOB, B3aKMOCBA3M OPraHU3MOB U OKPY KArOILeH cpemﬂ
Ha OCHOBE OHOJIOTHUECKUX TEOPHiA;

— MPUBOUTD IIPUMEPLI BEIIECTB OCHOBHEIX TPYIIN OPraHUIeCKUX
coeueHuit KIeTku (OeJIKOB, KUPOB, YIIIEBOIOB, HYKICHHOBBIX
KHCJIOT);

— pacno3HaBath KIE€TKU (IPOKapHOT U DYKAPUOT, PaCTEHHH U
JKHBOTHBIX) TI0 ONMCAHHIO, HA CXEMATHYECKUX M300PaKEHUSIX;
YCTaHAaBJIMBATh CBA3EL CTPOECHUS U (PYHKIHH KOMIIOHEHTOB KIIETKH,
0OOCHOBBIBATE MHOT0OOpa3ue KIETOK;

— pacno3HaBarh MOMYJISIHUIO U OMOJIOrHUYEeCKHM BUJ( II0 OCHOBHBIM
IIpH3HAKaM;

— OIUCHIBATE (PEHOTHII MHOTOKJIETOYHBIX PACTEHHH M SKMBOTHBIX IO
MOP(DOJIOTHYECKOMY KPUTEPHIO;

— OOBSICHATE MHOTOOOpa3He OPraHH3MOB, IPUMEHSS SBOTIONUOHHYIO
TEOPHIO;

— KacCHUUUpPOBaTh OUONOrHYeCKUe OOBEKTH HA OCHOBAHUH OIHOTO
MM HECKOJIbKUX CYLIECTBEHHBIX IIPU3HAKOB (TUIIB! IIMTAHKS, CIIOCOOBI
JBIXaHUS U PA3MHOKEHHS!, 0COOCHHOCTH Pa3BUTHS);

— 00BACHATH IPUYMNHBI HAC/ISICTBEHHBIX 3a00IEBAHMIA;

— BBIABJISITH U3MEHYMBOCTE Y OPraHU3MOB; OOBSICHATE TIPOSIBICHUE
BHZIOB U3MCHYUBOCTH, HCIIONB3YsI 3aKOHOMEPHOCTH U3MEHIUBOCTH,
CpaBHUBATh HACJICACTBEHHYIO U HEHACNIEACTBEHHYIO U3MEHYHBOCTD,

— BBISBIATE MOp(GoIornueckue, PU3HoNIOrnueckye, IOBEICHIECKUE
aJanTaluyd OPraHu3MOB K Cpelie OOMTaHus ¥ JEHCTBUIO
9KOJIOTHYECKUX (PaKkTOpOB;

— COCTaBJISTh CXEMEI IIEPEHOCA BEIIECTB U DHEPIUH B 3KOCHCTEME
(uenu muTaHMs);

— IPUBOJUTD I0KA3aTEIHCTBA HEOOXOIUMOCTH COXPaHEHH S

Brmmonaenue:
HUHAMBUIYAIBHBIX 3aaHuH,
71abopaTOpHBIX paboT.
WnnuBuayanbHble 1
(pOHTATIBHBIE ONPOCHL,
TECTOBBIE W IHCHMEHHLIE
paboTEL
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buopasHo06pasus st YCTONIMBOTO Pa3sBHTHS H OXPAHbI
OKpYyIKaroIle# cpemsl;

— OLCHHBATh IOCTOBEPHOCTH OHONOTHYECKON HH(OPMALHH,
TOJTyYeHHO U3 PasHBIX HCTOYHHKOB, BEIIEIATH HEOOXOIUMYEO
HH(OPMAIMIO IS HCIOJIB30BAHMUS €€ B YIeOHON AeATENBHOCTH U
PELICHUH NPAaKTHYSCKUX 3a]a4;

— IPEICTABIATE OUONIOTHMYECKYIO HH(OPMALMIO B BHIE TEKCTA,
TabmIE!, rpaduka, IHarpaMMBl ¥ IEIaTh BEIBOI(BI HA OCHOBAHMH
IPEICTABICHHBIX JaHHbIX,

— OICHHUBATE POJIb JOCTIIKEHUH [E€HETHKH, CeJIeKLNN, OMOTEXHOJIOTHH
B IIPAKTHYECKOH NIEATENLHOCTH YeN0BEeKa i B COOCTBEHHOMN JKH3HMU;
— OOBSICHATE HETATHBHOE BIMSIHUE BEWIECTB (AJIKOTOIs, HUKOTHHA,
HapKOTHYECKMX BEILIECTB) Ha 3aPOABIIIEBOE PA3BUTHE YEIOBEKA,

— OOBSCHATE IOCIENCTBHS BIMAHUS MYTareHOR,

— OOBSCHATE BO3MOJXKHBIE IPUYMHE] HACIEACTBEHHBIX 3a60ICBAHMI.

Huphpepenyupocannvuii
3auém
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