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1. IACHOPT MPOI'PAMMBI YYEBHOM JUCILUILIUHBI
buosorus
1.1. O0J1acTh NPUMEHEHUS IPOrPaAMMBI.

Pabouas mporpamma yueOHOW THUCHUTUIMHEI pa3paboTaHa Ha OCHOBE
®denepanbHOro rocy1apCTBEHHOTO 00pa30BaTEIbHOrO CTaHAapTa 1O CIEUUAIbHOCTH
09.02.07 UndgopManMoHHbIE CUCTEMbI M POTPAMMUPOBAHME

1.2. MecTro OUCHMIUIMHBI B CTPYKType oOpa3oBareiabHoii mporpammbl CIIO
NOATOTOBKHM CIELHAJIUCTOB CPeIHEero 3BeHa:
Jucnumnirza_bruosiorus OTHOCUTCS K 00111€00pa30BaTeIbHBIM JUCIHUIIMHAM B CUCTEME
moAroToBky 1o crnennanbHocTH 09.02.07 UHdopManmoHHbIe CHCTEMBbI U
NpOrpaMMHUPOBaHUe U SBISICTCS 0a30BOI JIJIs1 MOTYYESHHS CPEAHETO 00I1ero o0pa3oBaHMs.

1.3. Heau u 3a1a4un TUCHHUILINHBI -TPeOOBAHUS K Pe3yJIbTATAM OCBOEHMHSA
TUCIHUTIJIMHBI

OcBoeHue coAepkaHusl y4eOHOU AUCHUIIIUHBI «bHOOTH) 00eCTeunBaeT JOCTUKEHUE
CTYJACHTaMH CIEAYIONINX PEe3yIbTaTOB:

* INYHOCTHBIX:

- ¢cpOpMHUPOBAHHOCTH YYBCTBA TOPAOCTH M YBAKCHUSI K UCTOPUH U JOCTIIKCHHSIM
OTE€UYECTBEHHON OMOJIOTMUECKON HayKH; MPEACTABICHUS O LIEJIOCTHOM €CTECTBEHHO-
HAay4YHOU KapTUHE MHUPA;

- TOHWMAaHKE B3aUMOCBS3M W B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAyK, WX BIIMSHHUS Ha
OKPY>KaIOIIYIO0 CPely, SKOHOMHYECKYIO, TEXHOJIOTUYECKYI0, COIMAIBHYIO M 3TUYECKYIO
cdepbl 1eITeTbHOCTH YeTIOBEKA;

- CIOCOOHOCTBH MCIIOJIB30BAaTh 3HAHUS O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE
MUpa B 00pa3oBaTeNbHOW U MpO(EeCCUOHATBHOM JEATEIbHOCTH; BO3MOXKHOCTH
MH()OPMAITMOHHON Cpebl JUTsl 00eCTIeYeHHs IPOYKTUBHOTO caMOOOpa30BaHuUs;

- BJIQJICHUE KYJIbTYpOW MBIILIEHHUS, CIOCOOHOCTh K 00OOIIEHUIO, aHAIN3Y, BOCIIPUSITHIO
uHpopmauu B 00JaCTH €CTECTBEHHBIX HAyK, MOCTAHOBKE IIEJIM W BHIOOPY MyTeHl ee
JOCTHKEHUSI B POPECCUOHATBHOM cdepe;

- CIOCOOHOCTH PYKOBOJCTBOBATHCS B CBOCH JEATEILHOCTH COBPEMEHHBIMH MPUHITUTIAMU
TOJICPAHTHOCTH, JWajora W COTPYJHUYECTBA; TOTOBHOCTh K B3aHMOJICUCTBHUIO C
KoJIeramMu, paboTe B KOJIIIEKTHBE;

- TOTOBHOCTh HCIOJIb30BaTh OCHOBHBIC METOJbI 3AIIUTHI OT BO3MOXKHBIX IOCJIEICTBHIM
aBapui, KaracTpod, CTUXUMHBIX OCJICTBU;

- 00JlajlaHue HaBbIKAaMHU 0€30MacHO paboThl BO BpeMsl MPOEKTHO-UCCIEA0BATEIbCKON U
AKCIIEPUMEHTATBLHOU JCSATENBHOCTH, TPH  KCIOJB30BAaHUH  JTAOOPATOPHOTO
000py10BaHU;

- CIOCOOHOCTH HWCIIONB30BaTh MPUOOPETEHHBIC 3HAHWS W YMEHHUS B TPAKTHYECKON
JACSATENIPHOCTH W TOBCEAHEBHOW KU3HU I COOMIOAEHHWsT Mep MNpodHiIakTUKH
OTpaBJICHWH, BHUPYCHBIX M JPYIHMX 3a00JICBaHWM, CTPECCOB, BPEIHBIX IPHBBIUCK
(KypeHwusi, aKOroJan3Ma, HApKOMaHUH ); IPaBWJI MOBEACHUS B IPUPOTHOMN CpeJIe;

- TOTOBHOCTh K OKa3aHUIO MEPBOI MOMOIIY IPH TPaBMax, MPOCTYIHBIX U JPYTHX
3a00J1€BaHUSAX, OTPABJICHUSAX MMUIIIEBHIMU MTPOTYKTAMH;



* METaNpeIMETHBIX:

- OCO3HAHHUE COIMANBHON 3HAYMMOCTH CBOEH Mpodeccun/crenuaibHOCTH, 001agaHne
MOTHBAIIMEH K OCYIIECTBICHUIO MPO(ECCUOHANBHON 1eATeIbHOCTH;

- MIOBBIIICHUE UHTEJUIEKTYAIbHOTO YPOBHS B MPOIIECCE N3YUCHUSI OMOTOTUYECKUX
SBJICHUH; BBIJAIONINXCSA JOCTHKEHHM OHOJIOTHH, BOLIEAIIUX B OOIICUETIOBEUYECKYIO
KYJIbTYpPYy; CJIOXHBIX U TMPOTHBOPEYUBBIX IyTEH Pa3BUTHSI COBPEMEHHBIX HAYYHBIX
B3IJIS10B, UICH, TEOPHil, KOHIENIUH, TUTIOTE3 (O CYIIHOCTH U MIPOUCXOXKACHUN KU3HHU,
YeJIoBEeKa) B X0J1€ pabOThI C pa3IMUYHBIMU UCTOYHUKAMU UH(GOpMALIHH;

- CIIOCOOHOCTh OPraHU30BHIBATH COTPYAHUYECTBO E€AMHOMBIIUICHHHUKOB, B TOM

YHCJIE C UCMOJIb30BAHUEM COBPEMEHHBIX MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

- CIIOCOOHOCTH TOHUMATh MPUHITUIIBEI YCTOMYMBOCTH U TIPOAYKTUBHOCTH KUBOU

IPUPOBL, TyTH €€ U3MEHEHHUSI TOJI BIUSIHUEM aHTPONOTEHHBIX (PAaKTOPOB, CIIOCOOHOCTH K
CUCTEMHOMY aHajJHn3y TJIOOAIBHBIX JKOJIOTHMYECKUX MPOOJIEeM, BOMPOCOB COCTOSHHS
OKpY>KaloIlled Cpebl U PallMOHAIIBHOTO UCIIOIb30BaHUS PUPOIHBIX PECYPCOB;

- yMeHHE 000CHOBBIBATh MECTO U POJIb OMOJIOTMUECKUX 3HAHUH B IPAKTUYECKOM
JESTEIBLHOCTHU JIIOJIEH, PA3BUTHH COBPEMEHHBIX TEXHOJIOTHH; ONPENIETSATh KUBbBIE
OOBEKTHI B IPUPO/JIE; TPOBOAUTH HAOIIOACHUS 32 SKOCUCTEMAaMU C LIETIBIO UX OMUCAHUS U
BBISIBIICHUS €CTECTBEHHBIX M aHTPOIMOTEHHBIX U3MEHEHUMN; HAXOUTh U aHAIU3UPOBATH
MH()OPMAIUIO O )KUBBIX 00BEKTAX;

- CIIOCOOHOCTDH MPUMEHSATH OMOJIOTUYECKUE U HKOJIOTMUECKHE 3HAHUS JIJIS aHaJIn3a
MPUKIATHBIX MPOOTIEM X03iCTBEHHOM IEATEIHHOCTH;

- CIIOCOOHOCTD K CAMOCTOSTEILHOMY MPOBEACHUIO UCCIIEIOBAHU, TOCTAHOBKE
€CTECTBEHHO - HAay4YHOTO OKCIIEPUMEHTA, HCIOJIb30BAHUIO HH(POPMAIMOHHBIX
TEXHOJIOTHH JIJIsl pelIeHHs] HAyIHBIX U IPO(ECCHOHATBHBIX 3a/1a4;

- CIIOCOOHOCTH K OIEHKE ITHUECKHUX aCTIeKTOB HEKOTOPBIX UCCIETOBAHHMI B 00J1acTH
OMOTEXHOJIOTHH (KIIOHUPOBAHHUE, HICKYCCTBEHHOE OIJIOIOTBOPEHHUE);

* PEIMETHBIX:

- c(OpMUPOBAHHOCTh MPEJACTABICHUNA O POJU W MecTe OHOJOTHH B COBPEMEHHOMN
HAyYHOW KapTHHE MUpPA; MOHMMAaHWE POJM OWOJNIOTUH B (DOPMHUPOBAHUM KPYrozopa H
(GYHKIIMOHATFHOW TPaMOTHOCTH JIJISl PEIICHUS IPAKTHUECKUX 3a/1a4;

- BJIaJICHUE OCHOBOIIOJIATAIONIIMHY MOHATUSIMU U TPEJCTABICHUSIMHU O KUBOW MIPHUPOJIE, €€
YpOBHEBOH OpraHW3allid M JBOJIOLMH; YBEPEHHOE TIOJIh30BAHUE OMOIOTUYECKON
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

- BJIaJICHUE OCHOBHBIMH METOJIJaMH HAYYHOTO TTO3HAHMUS, UCTIOIB3YEMBIMH MPU
OMOJIOTMYECKUX HUCCIECJOBAaHUSIX JKUBBIX OOBEKTOB M HOKOCHUCTEM: OIMCAHHEM,
U3MEpEeHNeM, MPOBeIeHUEM HaOI0CHHI; BHISBICHUE U OLIEHKA aHTPOMOTEHHBIX
W3MEHECHUU B MPUPO/IC;

- ¢(hOpMUPOBAHHOCTh YMEHUN OOBICHATH PE3YNIHTAThl OMOJIOTHUYECKUX SKCIIEPUMEHTOB,
pelaTh JIeMEHTapHble ONOJIOTHYECKUE 3a]auH;

- c(hopMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMU 1O OTHOIIEHUIO K OMOJIOTHYECKON MH-
dbopMaruu, moxy4aeMon U3 pa3HbIX HCTOYHUKOB, TII00ATBHBIM SKOJIOTHIECKIM
npo0yieMaM U TyTSM UX PEIICHHUS.



1.4. PexoMeH1yeMoe KOJINYECTBO YACOB HA OCBOCHHE NPOrPaMMBbl IMCHMIIJIMHBI:
MaKCHMaJbHOW yuyeOHON Harpy3Ku CTyJeHTa72 4acoB, B TOM YHUCIIE:
00s13aTeIbHON ayTMTOPHOM Yy4eOHOM HAarpy3KH CTy/IeHTa 72 4acos;



2. CTPYKTYPA JUCHUIIJIMHbI
2.1. O0beM y4eOHOH TUCUMIIMHBI U BUABI Y4eOHOH padoThl

Buj yueOHoi1 padoThI Koauuecmeo
yacoe
MaxkcuMmasibHasi yueOHasi Harpy3kKa (Bcero) 72
Oo0s3aTeIbHAA ayIUTOPHAs Y4eOHas HATpy3Ka (Bcero) 72
B TOM YHUCJIE:
Coneprkanre yueOHOTO MaTeprana 72

[IpakTrueckue 3aHsITUA

CamocrosiTesibHasg padora o0y4aromierocs (Bcero)
NuauBuayajabHbIA MPOEKT

[IpomexyTouHasi arrectaius B Gopme qud. 3a4era

[IporpaMmoil MpeayCMOTPEHO NPOBEAEHUE KOHCYJIbTAUUA B HWHAWBHIYAJIbHOM H
rpynnoBoi gopme. Llenbio npoBeaeHNs KOHCYIbTALMM SBISETCS MOBBIIICHUE KaueCTBa
OCBOEHHUsl ydeOHOro Marepuana 1o aucuuiuinHe. [IporpamMmoli npeaycMOTpeHbl
CJIEYIOIINE BUABI KOHCYJbTAllMi: PYKOBOJCTBO CaMOCTOSITENILHOM pabOTOM, OKa3aHue
WHJIUBUTyaJIbHOW MMOMOIIM B TOATOTOBKE MUCHbMEHHBIX 3a/IaHUM, TUKBUAAIMS TPOOEIIOB
B 3HAHUAX OTAEIbHBIX OOydYaromuxcs, YyriyOJeHHe U pacUIMpeHue 3HaHUl,
oOyyarolmuxcst MO OTAEIbHBIM 0CO0O 3HAUYMMBIM TE€MaM MporpamMmbl y4eOHOU
JucHUIUIAHBL. KOHCyNbTanuym MpoBOAATCA BO BHEYPOUYHOE BPEMS B COOTBETCTBHH C
YTBEPKJIECHHBIM TpapuKoOM



2.2

TemaTnyeckuii NJAH ¥ co/iepkaHue VUeOH O IMcuunantbl buosiorus

HanmeHnoBanue pa3iesioB u Coaeprxanue yyeOHOro MmarepuaJia, 1adéopaTtopHbie padoTbl M NPAKTHYECKHE 3aHATHSA, O0bem | YpoBeHb
TeM caMocCTosiTeIbHAas padoTa o0y4yaromuxcs 4yacoB | OcBoeHust
1 2 3 4
Beeoenue Buonozusa kak nayka. O6vekm uzyuenus 0uoa102uu — Hcueas npupood. 4/2
Kpamkasa ucmopus pazeumus ouonozuu. OmauuumenvHvie NPUIHAKU HCUGOTL RPUPOObL:
YpoeHesasn opzanuzayusn u 360110uun. OcHoeHbvle YPOGHU OP2AHUZAUUU HCUBOI RPUPOO.
buonozuueckue cucmemut. Odugue npuznaku ouonozuueckux cucmem. Ponp ouonozuueckux
meopuil, uoeit, 2unomes 6 YopmuposaHuu co6pPemMeHHol
ecmecmeeHHOHAay4YHoll KapmuHsl mupa. Memoovl no3Hanusa Hcueoit nPupoosl
buonorus kak Hayka 2 1
[Ipu3Haky ¥ CBOMCTBA )KMBBIX OPraHU3MOB. Y POBHYM OPTaHHU3ALMHU )KMBOM MaTepun 2 1
I13 Ne 1 «Metoibl MO3HAHUS )KUBOU IPUPOJIBD) 2
BHeaynuTopHasi camocTosiTeIbHAsi padoTa CTY/IEHTOB: 2
Koncnekr «CoBpeMeHHas1 €CTECTBEHHOHAYYHAsI KAPTUHA MUPay
Paszoen 1. Knemka Humonozus — nayka o knemke. Pazeumue 3nanuii o knemxe (P. I'yk, P. Bupxos, K. bap). 20\12

M. IlIneinoen u T. Illgann — ocnosononoxicnuku Knemounou meopuu. Knemounasn

meopus. Pony knemounoit meopuu ¢ popmuposanuu coepemennoll ecmecmeeHHo-

HayuHoll Kapmuhvl mupa. Xumuueckuii cocmag knemxu. Heopeanuueckue u opzanuuecxkue
eewjecmea. Makpomonexynpl.

buononumepvr. Cmpoenue xknemku. /losadepuvie u adepnvie Kiemku. Ocnoenvle uacmu u
opzanouowvl Kiemku, ux goynkuyuu. Aopo. Xpomocomovr. Comamuueckue u noJyiogvle Kiemku.
Jluniouonslit u 2an10uoHblil HAOOPLL XPOMOCOM.

T'omonozuunvie u necomonozuunwie xpomocomot. Mnozooopazue knemox. Comamuueckue

u nonoewvie knemku. Cmpoenue npokapuomuueckou knemku. bakmepuu. Hngpexyuonnvie
3abonesanusn. Ponv 6akmepuii na 3emne.

Hcnonvzosanue 6axmepuii uenosexom. Bupycol. Mepvt npoghunakmuku

pacnpocmpanenusn eupycHvix 3avonesanuit. Illpogpunaxmuxa CIIH/{a. IIpoyeccot
memadbonuma é knemke. Pomocunmes. Xemocunmes.

ITnacmuueckuit o6men. I'en. I'enom. /[HK. PHK. I'enemuueckuii koo.




Buocunmes oenka. Kuznennulit yuxkn knemku. /lenenue Kiemxku: Mumos, AMumo3s,
Mmeio3.

Tema 1.1 .Knemka — Lumonozus — nayka o kniemke. Pazeumue 3nanuti o kiemke (P. I'yk, P. Bupxos, K. bap). M. 2/4
CMPYKmMYpHasn eOuHuua Ulnetioen u T. Llléann — 0CHOBONONONCHUKYU KIEMOYHOU MEOPUU.
HCUBO20 Knemounas meopus. Ponb knemounou meopuu 6 (popmMupo8aHuu co8pemeHHol
ecmecmeenHOHAyYHoU Kapmunbl Mupa. [losdephuvie u soepuvie kiemku. OCHOBHbIE Yacmu u
0p2aHoUuObl KemKu, ux yHKyuu.
Pazutue 3nanuii o knetke. Kinerounas teopusi. 2
[13 Ne 2 CTpoeHne npoKapuoTUUECKOW U 3YKapUOTUYECKON KIIETKH 2
I13 Ne 3 «CtpoeHue KIETKH» 2
BHeaynuTopHasi camocTosiTeJIbHasi padoTa CTY/IEHTOB: 2
«M. netinen u T. [LIBaHH — OCHOBOIOJ0KHUKH KJIETOYHOW TEOPUI»
Pedepatr «OcHOBHBIE YaCTH M OPTaHOUIBI KIIETKU, UX (QYHKIIHH » 2
Tema 1.2. Xumuuecxuii Xumuueckuu cocmae knemxu. Heopeanuueckue u opeanuueckue sewyecmea. Maxkpomonexynsi. 6/2
cocmag Kiemku buononumepor. Maxpoanemenmol, Mukposiemenmsl u y1bmpamuxkpodiemenmol. Booa u
MuHepanbHule conu. benku scupbvl u yeneeooul 6
xknemku. /[HK u PHK.
Heoprannueckue BeuiecTBa KJIETKU 2
Oprannueckue BemiecTBa ki1eTku. benku. Xupsel. YrieBobl. 2
HyxknenHoBble KUCIOTHI 2
BHeaynuTopHasi camocTosiTeIbHasi padoTa CTY/IEHTOB: 1
KoHcnekT «AMHUHOKUCIOTBI»
I13 Ne 4 « AT®. HAJI. Butamunsl. I'opMOHBI 2
BHeaynuTopHasi camocTosiTeIbHAsi pa00Ta CTYACHTOB: 1
Tabnuna «BuraMuHbD)
Pedepar «3nauenrne ropMOHOB pa3BUTHS OPTAHU3MOB)Y 2




Tema 1.3. Knemka — Obmen gewgecma u dHepeuu 8 Kiemke. Inepeemudeckuii 0omen. Domocunmes. 4/2
¢yukyuonanvnan eounuya | Xemocunmes. Ponb xemocunmesupyiowux oakmepuii na 3emne. Ilnacmuueckuii obmeH.
HCUBO20 OOMeH BelecTB U YHEPTUH B KJIeTKe. DHepreTudeckuii oomeH. Cuntes ATD 2
[Tnactuueckuii oomeH. POTOCUHTES 2
I13 Ne 5 «O6MmeH BerecTB» (MPAKTUKYM IO PELICHHIO 33/1a4) 2
BuHeaynuTopHasi caMoCTOsITeIbHASI pa00Ta CTYAEHTOB: 2
Ponb xemocuHTE3UpYIOIIUX OaKTepuil Ha 3emiie
Tema 1.4. Muozooopazue Mmnozoobpa3zue knemox. CmpoeHue npokapuomudeckou kiemku. baxmepuu. 4/2
KJ1emoK Hcnonvsosanue baxmepuil yenosexom. Bupycol
MHuoroo6pasue KIeToK. 2
I13 Ne 6 «Bupycsl- HeKIeTOUHbIE (POPMBI KUZHU» 2
[13 Ne 7 «ComaTtnueckue 1 NOJIOBbIE KIETKN» 2
BHeaynuTopHasi camocTosiTeIbHAsi pad0oTa CTY/IEHTOB: 2
Koncnekr «Ponp 6aktepuit Ha 3emiie»
Pedepar «HbeknnonHbIe 3200€BaHUS YETOBEKAY 2
Tema 1.5. Kusnennouit yukn | enenue nonoswix u comamuieckux Kiemok: Mumo3s u metios. Ilpocmoe oenenue — 4/2
K/1emoK aAMUmos.
Ku3HeHHBIN UK KJIeTKU. AMUTO3. MUTO3. 2
Melio3 2
BHeaynuTopHasi camocTosiTeIbHAsi pad0oTa CTY/ICHTOB: 2
Tabmuma «Meito3»
I13 Ne 8 «I"ameTorenes. Omiog0TBOPEHUE)» 2
Paszoen 2. Pazmnooscenue. Bocnpouszeedenue opzanusmos, ezo 3nauenue. becnonoe u nonogoe pasmmnoiicenue. 6\2

Hnoueuodyanvnoe pazeumue
O0pP2aHU3MO8

Obpazoeanue nonosvix Kniemok. Onnooomeopenue. Bnewnee u enympennee
onnooomeopenue. Uckyccmeennoe onio00meopenue y pacmeHuii u onji000meopeHue y
acusomnuix. Hnouesudyanvnoe pazeumue op2anu3mos (onmaozenes). IMopuonaivnoe u

10



nocmiIMOpuoHanvHoe pazeumue.

Ocoodennocmu IMOpuUOHANLHO20 pazeumus miekonumarouwjux. /[lugpghepenyuayua Kiemox.
Cmeonoevie knemku. Ilpuyunst napywenuii pazeumus opzanusmos. Penpooykmuenoe
300poeba uenoeseka. Illocnedocmeusn enuAnUA ANK02018, HUKOMUHA U HADKOMUYECKUX
eeujecmae Ha pazeumue 3apoovluia 4enoseKd.

Tema 2.1. Pazmnooicenue
OpP2AHU3MO8

Bocnpousseoenue opeanuzmos, e2o snauenue. Onnooomsopenue. Buewnee u enympenuee
ONn1000mMBopeHue.

2/2

becnonoe u monosoe Pa3MHOKCHHUC.

BuHeaynuTopHasi camocTosITeIbHAsI pad0Ta CTY/IEHTOB:
CocraBienue cxemsl «IlomoBoe u 6ecronoe pa3MHOKEHHE»

I13 Ne 9 «OGpa3zoBaHM€ MOJTOBBIX KIETOK

BuHeaynuTopHasi caMmocTosITeIbHAsI pad0Ta CTY/IEHTOB:
Pedepar «VckyccTBeHHOE OIUIOIOTBOPEHUE Y PACTEHUH U
OIJIOZJOTBOPEHHE Y )KUBOTHBIX)»

Tema 2.2. Hnouguodyanvnoe
pazeumue opzaHu3mMos

Hnousuodyanvroe pazsumue op2anusmos (onmozenes). ImMopuonaivbHoe u
nocmamopuonanvroe pazgumue. OcobeHHOCmu IMOPUOHATLHOLO PA3EUMUSL
mnekonumarowux. /lugpgpepenyuayus knemox. Cmeonoswvie kniemru. Penpooykmuenoe
300posbe uenosexa.

4/0

OmnTorene3. OMOpPUOHATILHBINA IEPUOJ

BaeaynuTopHasi caMocTOsITeJIbHAsA pa0oTa CTYA€HTOB:
Pedepar "IlocneacTBust BIUSHUS aIKOTOJISI, HHKOTHHA U HAPKOTUYECKUX BEILECTB HA pPa3BUTHE
3apoJIblIIa YEJIOBEKA

[TocTamOpuoHanbHbIl iepuo. Perynsius.

BueaynuTopHasi camocTosiTeJIbHasi padoTa CTY/ICHTOB:
Koncnexr «/Ipuuunsl Hapywenuu pazeumus Opeanu3zmos»

Pazoen 3. 'enemurka

Hacneocmeennocms u usmeHuu60cms — ceéolicmea opzanuzmos. I enemuxa.

I'enemuueckas mepmuHonOZUA U CUMBOSIUKA. 3AKOHOMEPHOCU

Hacnedosanus, ycmanosiennvie I. Menoenem. Xpomocomunas meopus HacieocmeeHHOCHU.
Onpeoenenue nona. Hacneooeanue, cyeniennoe ¢ noiom.

20\12
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Cospemennule npedcmasiieHus 0 2eHe u 2eHoMe. 3aKOHOMEPHOCMU U3MEHYUBOCHU.
Moougpukayuonnan uzmenuusocms. Hacneocmeennaa uzmenuugocms. Mymayuu, ux
npuyunvl. Mymaczenvt. Memoowl ucciedosanus 2enemuKu uenoeeka. Bnuanue
MymazeHoe Ha opeanu3m uenogeka. Ilpoonemut cenemuueckoii 6ezonacnocmu. Mepot
3augumal OKpyxscarouiell cpeovl Om 3azpA3HeHull mymazenamu. Mepwt npoghunakmuku
Hacne0CmeeHHbIX 3a001e6aHUll Uel06eKd.

Tema 3.1. /leiicmeue 2ena Cmpykmypa 2ena. I'enemuueckuii K00 u e2o colicmaa. 4/2
Crpykrypa reHa. 'eHeTH4eCKHI KOJI M €ro CBOMCTBA. 2 2
Tpanckpunuus U TpaHCIALNSA 2 2
I13 Ne 10 «/lelicTBue reHa» (IPaKTUKYM [0 PELICHHIO 33/1a4) 2
BuHeaynuTopHasi camocTosITeIbHAsI pad0Ta CTY/IEHTOB: 2
Tabnuua « Cunmes benxay

Tema 3.2. Hacneoosanue Hacneocmeennocms u usmMeH4Uu80CHb — C60licmea opeanuimos. I enemuxa. 8/8

NPU3HAKOE 3akonomeprnocmu nacnedoganus, ycmanognennvie I'. Menoenem. Xpomocomnas meopus

Hacneocmeennocmu .Onpedenenue nona. Hacnedosanue cyennennoe c nonom.
OcHoBHble OHATHS. CxeMbl ckpermuBanus. 3akonsl . Menaens. 2 2
MounorubpuaHoe ckpenuBanue. Hernonnoe toMmuHupoBaHue.
BHeayauTopHasi caMmocTOsITeJIbHAsA pa0oTa CTYA€HTOB: 2
Koncnekr "['eHeTnueckas TEpMUHOJIOTHUS M CUMBOJIMKAY
Jurubpuanoe ckpemuBanue. [lomuruOpuaHoe ckpermBanme 2 2
XpomocoMHas TeopHs HacheACTBeHHOCTH. CIeNJIeHHOE HacIe0BaHHE. 2 2
I'enernka nosa. HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX C [TOJIOM 2 2
I13 Ne 11 «HacnenoBanue mpu3HaKkoB CIEIIEHHBIX C MOJIOMY (MIPAKTUKYM IO PELLIEHUIO 3a1a4) 2
I13 Ne 12 I'enetuka nomymsuil (IpakTUKYM 10 PELICHHUIO 3aa4) 2
I13 Ne 13 «MoHOrHOpHIHOE ¥ AUTHOPHIHOE CKPELTHBAHNUE. 2
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I13 Nel14 «CremieHHOE Hacae0BaHUe (IPAKTUKYM IO PEUISHHUTO 3a/1a4) 2

Tema 3.3. 3akonomepnocmu | 3axonomeprocmu uzmenyugocmu. Moouguxayuonnas usmMeHyusocmo. 4/0

UIMeHUUBOCmuU Hacneocmeennas usmenuusocmo. Mymayuu, ux npuuunsl. Mymazensi.

. 3aKOHOMEPHOCTH U3MEHYMBOCTH. Mo (pUKanOHHAsS U3MEHYHBOCTb. 2
HacnenctBeHHass H3MEHYUBOCTD.
BueaynuTopHasi camocTosiTeIbHAsi padoTa CTY/IEHTOB: 4
[Ipe3zenranus no temam: «buosornueckas poibs Myrauui», «I eHHbIe
MyTaluumy», «I'eHeTnueckue MyTaumny, «I'eHOMHbIE MyTall»
Myrauuu, ux npuuuHbl. MyTareHsl 2

Tema 3.4. Memoowt uzyuenusn | Memoow: uccieoosanus cenemuku 4enoeexa. Bausnue mymazenos na opeanuzm uenogexa. 4/2

2eHeMUKU 4enoeeKa IIpobnemvl cenemuueckoii bezonacnocmu. Mepul 3auumsi OKpydscaroujell cpedsbi om
3aepsA3Henuti mymazenamu. Mepwl npogunakmuxu
HAC1e0CmeeHHbIX 3a00.1e6anUll Yel08eKd
MeToab1 U3y4eHUS TeHETUKH YeNIOBEKa: [IUTOJIOTHUECKUA, TeHeaTOr HUeCKU, 2
MOJIEKYJISIPHO-XUMUYECKHH, OJTM3HEe0BbIH. CyTh METOJIOB U IPUMEHEHUE
HacnencrBennbie 3a00eBaHus 4eI0BeKa 2
BaeayauTopHasi camocTosiTeJIbHAsA pa00oTa CTYI€HTOB: 2
ITpesenTanus «HacnencrBeHHble 00JI€3HN YeIOBEKay (MHANBHTyaIbHbIC 3aJaHHS)
3113 Ne 15 «I'eHeanoru4eckuii aHaau3 HACIEA0BaHUS IPU3HAKOBY 2
BHeaynuTopHasi camocTosiTeIbHAsi padoTa CTY/IEHTOB: 2
AHanu3 poaoCIOBHOMN
Pa3zoen 4. Ocnogwl Buo, eco kpumepuu. Cmpykmypa euoa. llonynayusa — ¢popma cyuwiecmeosanus euoa. 12\6

J6O0/IIOUUOHHO20 YyUeHUA

Onpeodenenue ouonozuueckoi rgontoyuu. /Jlokazamenscmea 36oaouuu. Pons

960IIOUUOHHOU OUOI02UU 8 hOpMUPOBAHUE COBPEMEHH O eCHEC8EHHONAYYHOT KAPMUHbL
Mupa u pewienuu npaKkmuueckux npooaem. Pazeumue 360110uuonnwix uoei. Yuenue 4.
Mapeuna. CTI. Ceudemensvcmea 3601104uu: najleoHmonozuecKue, ouozeozpaguueckue,

cCpasHumeslbHO-anamomudeckue, 9M6pu0uozuttea<ue, MOJIEK)aApHble. Hp;mue

Hab0enus reoawyuu. llonynayua — 3nemenmapnan eounuya reontouuu. /Jeuxrcyujue

CUJibl 3601104 KkU: mMymauuu, p(H('OMﬁMH(ll{MM, OM60p. Pe3y]lbmdmbl Jeonrwuuu.
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Dopmuposanue npucnocoodiennocmu K cpeoe ooumanusn. Qopazosanue HoBbIX 8UN0E.
OcHogHble HanpagieHus 360J10UUOHHO20 npoyecca.

Tema 4.1. Ilonamue o éuoe | Buo, eco kpumepuu. Cmpykmypa suda. /[oxazamenbcmea 360110YUM. 2/2
PazButue nonstus o Buae. Kpurepuu u ctpykrypa Buaa 2 2
I13 Ne 16 «ITomynsimust — popma cymecTBoBanus Buaa. Onpenenenue OMOI0rHIecKon 2
SBOJIFOLIAN.
BuHeaynuTopHasi caMoCTOsITeIbHASI pa00Ta CTYAEHTOB: 1
Ananu3 Bua (CHHEPreTUYEeCKUi MOIXO0/)
BuHeaynuTopHasi camocTosITeIbHAsI pad0Ta CTY/IEHTOB: 1
Koncnekt «Ponb 3BONIOIMOHHOM OHosioruu B pOopMUpPOBAHUE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA U PEHICHUH MTPAKTHYECKUX MPOOIEM»)
Tema 4.2. Pazeumue Pazeumue s6ontoyuonnvix uoeil. Yuenue 4. Jlapsuna. Ceudemenbcmaa 360104uiL: 4/0
600U UOHHBIX UOell naneonmoJsnocuieckue, buozeozpaguieckue, CpagHUMeNIbHO-AHAMOMU4ecKue,
ambpuonocuyecKue, MOJeK)JsIpHbLe.
BueaynuTopHasi camocTosiTeIbHASI pad0Ta CTY/IEHTOB: 2
ITpe3enrtanuu Ha BeIOOp «buorpadus Y.[apsunay, «Ilyremectsue Y. [lapBruHa Ha
Kopabiue buriab»
PazButue 3BonmtonMoHHbIX uael. buonornyeckas somonus Y. Jlapsuna 2
[Ipsimble HAOTIOCHHS SBOTIOIIUN 2
BHeaynuTopHasi camocTosiTeIbHAsi padoTa CTY/IEHTOB: 4
Konkypc npesentannii «IIaneoHTOIOrMYECKUE T0KA3aTENBCTBA 3BOIIOLIUN,
«buoreorpaduueckre qoKa3zaTeNbCTBA HBOIIOLNNY, «CpaBHUTEIBHO-
aHaTOMMYECKHE JOKa3aTeIbCTBA SBOJIIOLUNY, «IMOPUOIOTHYECKUE
JIOKa3aTeJIbCTBA SBOJIIOLIMM
Tema 4.3. Ilonynayus — Tonynayus — snemenmapnasn eouHuya 360a0yuU. /[eudxcyuue cuibl 36010YUU. Mymayuu, 6/4
INNEeMeHmapHan eOuHuya pexombouHayuu, omoop. Pezyromamsi 360110yuu.
960101 UU Obpaszosanue HoBbLx 61008. OCHOBHBIE HANPABNEHUS I80IIOYUOHHO20 NPOYeccd
[Honynsuus — snemMeHTapHasi €IMHHIIA SBOIIOLUUHU. J[BIKYIITUE CHUITBI 2 2
9BOJIIOLIAH.
buonornueckuit mporpecc u 6uonoruyeckuii perpecc. MUkpo- u 2 2
MaKpOIBOJIOLUS
BHeaynuTopHasi caMocTosiTeIbHAsi pa00Ta CTYAEeHTOB: 2 -

nokiaa «CoBpeMEHHBIE TEOPUH IBOJTFOITUNY
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I13 Ne 17 Muoroo6pasue Buaos. [Tonymsiuun. CTO

I13 Nel8 XapakTepucTuka nonysisiuu

COBpeMeHHHe TEOPHU 3BOJIIOLUN

BueaynuTopHasi camocTosiTeIbHAsi padoTa CTY/IEHTOB:
Coobmienne «@opMUpOBaHHE TPUCTIOCOOICHHOCTH K CPeIe OOUTaHUS

— D DN N

Pa3zoen 5. Aumponozene3

Hokazamenvcmea poocmea uenoseka ¢ MAeKONUMaroWuMy HCUGOMHbLMU.

Deonroyuss  yenosexka. (OcHOBHble cmaouu U O8UICYWUE CUTLI  AHMPONO2eHe3d.
Paccenenue uenosexa no 3emne. IIpoucxodsxcoenue uenoseyeckux pac, ux eOUHCmMeo.
Kpumepuu pacuzma u coyuanvnozo oapsunuzma

6\0

Tema 5.1. Jeonrouus
yenoeexa

Jokazamenvcmea poocmea yenoseka ¢ MAEKONUMAIOWUMU HCUBOMHBIMU. DBONIOYUSA
uenogexa. OcHOBHble CMAOUU U O8UdICYUUE CUTBI AHMPONO2EHe3d.

Paccenenue uenosexa no 3emne. IIpoucxodswcoenue uenoseueckux pac, ux eOUHCMeO.
Kpumepuu pacusma u coyuanvrnoco oapeuruzma

4/0

9BOJ'IIOI_II/I$[ YCJIIOBCKA

\)

BaeayauTopHasi camocTosiTeIbHasi padoTa CTy1eHTOB:
Tabnuma « 9BOMIOIHS YETOBEKa

COBpeMeHHHe JA0Ka3aTCJIbCTBA 9BOJIOIMH YCJIOBCKA

BHeay)mTopHaﬂ CaAMOCTOATC/IbHAA paﬁoTa CTYACHTOB:
Occe «Cxo/cTBa M pa3Inuus YeJIOBEKa C MIICKOTTUTAIOIITUMU

Tema 5.2. Pacot

Paccenenue uenogexa no 3emne. Ilpoucxodicoenue yenoseueckux pac, ux
eourcmeo. Kpumepuu pacuzma u coyuanrbHo20 0ape8uHusma

ITpoucxoxaeHne ye0BeueCcKux pac, UX eqUHCTB. Paccenenne yenoBeka 1o 3emie

BHeay)mTopHaﬂ CaAaMOCTOATECJIbHAA paﬁoTa CTYACHTOB:
CooOmenne «EquHcTBO yenoBeveckux pac. [Ipobaemsl pacuzma

IN | N

Pazoen 6. Ocnoswl cenekuyuu u
buomexnonozuu

Ocnosuvl cenexyuu u buomexnonocuu. Yuenue H. M. Basunosa o yenmpax mno2oo06pasus u 8

NPOUCXO0IHCOeHUS KYbmYpHbIX pacmeHutl. OCHO8Hble MemoObl CeleKyul U OUOMEXHOI02UU. \

buomexnonozaus, ee docmudicenus, nepcnekmugvl pazeumust. Imudeckue acneKmsl pa3eumuist 1

HEeKOMOopbIX UCCAE08AHUL 8 OUOMEXHON02UU (KIOHUPOBAHUE YeNl08eKd, UCK)CCEEHHOE 0

on1000meopetue,

HanpaeieHHoe usMeHeHue 2eHOMA)

Ocnoegul cenexyuu. Yuenue H. M. Basunosa o yenmpax mHo2o00pasus u npoucxoxcoeHus 4

KVJIbMYPHBIX PACTEHU. \
6
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[Tonstue cenexuuu. Cenexuuns pacrenuil. Yuenue H.M. BaBunosa

\S)

BueaynuTopHasi camocTosiTeIbHAsi padoTa CTY/IEHTOB:
Coobmenne «Kuznp u Tpyasl BaBuinosay»

Cenexims )XUBOTHBIX

I13 Ne 19 «OcHOBHBIE METO/BI CENIEKIIMU PACTEHUN M JKUBOTHBIX)»

I13 Ne 20 «OT60p 1 mOI00DP»

I13 Ne 21 «CocraBneHue cxem ckpemuBanus. Pacdyer adekra cenekuuu u mporHo3HON
MIPOYKTUBHOCTH

\S)

Tema 6.2. Buomexnonozus

Bu0m€XHOﬂ02uﬂ, ee ()OCMHZNCQHME, nepcneKkmussvl pa3eumurst. Omuueckue acnexkmoi paseumust
HeKomopbvlx Uccne00B8anull 8 OUOMEXHONO2UU (KJZOHMpOSdHue yejnoeekda,
UCKYCCmM6BEeHHoe onﬂodomgopeHue, HAanpaejleHrHoe USMEHEeHUE 2€HOMa)

BI/IOTGXHOHOFI/IH, €C JOCTHIKCHUA U IICPCIICKTHUBLI Pa3BUTHA

13 Ne22 Meroab! OnotexHonoruu. Knerounas nnxeHepus

I'ennas unxenepus

13 Ne 23 «bHOTEXHOJIOTHS B 5)KHBOTHOBOJICTBE» (TIPOCMOTP U O0CYXICHHE YIeOHOTO (PrIbMa)

BHeay)mTopHaﬂ CaAaMOCTOATE/IbHAA paﬁoTa CTYACHTOB:
Coobmenue Ha Temy «IIpoOiema KITOHUPOBAHUS YEIOBEKAY

~ININ NN A A

BHeayuTopHast caMOCTOSITeJIbHASL Pab0Ta CTY1EHTOB:
Kpyenwiii cmon «Ilpumenenue buomexnonozuueckux memooos: 34 u IIPOTUB"

Pa3zoen 7. Ocnoent 3kon102uu

Okonoeus xax HaykKa. Okonoeuueckue d)akmopbl. Okonoeuueckas nuwa. buonocuueckue pummeal.

Meosiceuoosvie omuouienus. napasumusm, XuyHu4ecmeo, KOHKypeHyus, mymyaiusm.
@yHKL]uOHCIJZbHaﬂ U npocmpanCmeerHnasl CmpyKkmypa 3Kocucmemal. Komnonenmui sxocucmemui.
HZ/H/L{QGble cea3u 6 axocucmeme. Ilomoku u npespawerue sHepeuu 6

Kocucmeme. ﬂuHaMuK(l IKocucmem u ux ycmoﬁtmeocmb. OcHosHble munvi 8030€UCMEUs]
UenoeeKka Ha IKoOcCucmemyspl U ux pesylbmamal. 91<ocucmesz, mpaHC(ﬁOPMMPOGGHHble u
CO30aHHbIE YETOBEKOM.

8\8

Tema 7.1. Ikonozus kax
HayKa

Oxonoeus kak Hayka. Ixonoeudeckue hakmopvi. IK0A02uecKas Huua.
buonocuueckue pummot. Mesrcaudosvie omuoweHUs: NApaA3UMU3M, XUWHULECMB0, KOHKYPEHYUs,

mymyanusm. PYHKYUOHANbHAS U NPOCMPAHCMEEHHAS CMPYKMYPA
akocucmemol. Komnonenmul axocucmemvl

4/4

OKoJIorus Kak HayKa. OKOJIOTUYECKHE (I)&KTOpBI. DKoJIoruuecKkas HUIia.
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I13 Ne 24 «buonorudeckue putMbl. DOTONEPUOANUZIMY 2
I13 Ne 25 «MexBU0BbIE OTHOLIEHUS: Tapa3UTU3M, XUITHUYECTBO, KOHKYPEHIIMSI, MyTYaJIl3M. 2
BHeaynuTopHasi camocTosiTeIbHAsi padoTa CTYIEHTOB: 2
TBopueckoe 3aanre cocTaBieHue allbOoMa «MeKBHUI0BbIE OTHOIICHUS
OyHKIMOHAIbHAS U POCTPAHCTBEHHASI CTPYKTYpa IKOCHUCTEMbI. KOMITOHEHTHI SKOCUCTEMBI 2
Tema 7.2. /lunamuxa Tuwesvie ceazu 6 skocucmeme. Ilomoku u npeepawenue snepeuu 8 skocucmeme. [[unamuxa 4/4
IKocucmem u ux aKocucmem u ux ycmouuugocms. OCHO8HbIE MUNbl 6030€UCMBUSL HeTI08eKA HA IKOCUCEMbl U UX
ycmouuugeocmo pe3ynomamapl. IKOCUCMEMb,
mpanc@opmuposanuvie u CO30aHHblE YeN08EKOM
I13 Ne 26 IIumieBrle CBA3H B 3KOCUCTEME. 2
[ToToku u mpeBpalleHne SHEPTUN B IKOCHCTEME. DKOJIIOTUYECKUE TUPaMUIbI 2
BHeayauTopHasi camocTosiTeJIbHAsA pa00oTa CTY1€HTOB: 2
UHIUBUAYaNIbHOE 3a1aHne «CocTaBIeHUE SKOJIOTHUECKUX CXEM MOTOKOB SHEPTUU U
BEIIECTBA B €CTECTBEHHBIX M HCKYCCTBEHHBIX DIKOCHCTEMAX )
I13 Ne 27 «JIluHamMuKa 3KOCUCTEM U UX YCTOHYUBOCTh)» 2
DKOCUCTEMBI, TPAaHC(HOPMHUPOBAHHBIE U CO3/IaHHBIE YEIOBEKOM 2
BHeaynuTopHasi camocTosiTeIbHAsi padoTa CTY/IEHTOB: 2
COCTaBJICHHE KPOCCBOPAA IO TeME «IKOJIOTHUS»
Pa3zoen 8. buocgpepa Bbuocgepa — 2novanvnasn sxocucmema. Yuenue B. H. Bepnaockozo o ouocghepe. 'unome3swt 6\5
npoucxoicoenus ycuznu na 3emae. OcHOGHbBIE IManvl pazeumusn OP2AHUYECKO20 MUPA HA
3emne. Jeonrwoyus ouocgepol. I'nodanvusvie anmponozennvle uzmeHeHus 6 ouocgepe.
Ilpoonema ycmoniuugozo pazeumusn ouocghepuvl. Coxpanenue MHo2000pazusn 6U006 KAk 0CHOBA
YCmouuug020
pazeumus duocgepul.
Tema 8.1. Buocgepa — buocgepa — enobanvnasn skocucmema. Yuenue B. U. Bepnaockozo o buocghepe. I'unomesol 4/3
27100anvhan IKocucmema NPOUCXONHCOCHUSL IHCUSHU HA 3emile.
. Deonroyus buocghepwi
ITonsarue 6uoctepsl. Yuenue B.M.Bepnaackoro 2
13 Ne 28 «OcHOBHBIE 3TAMbI pa3BUTHS OPraHUUECKOT0 MUpa Ha 3eMiie» 2
BHeaynuTopHasi camocTosiTeIbHasi padoTa CTY/IEHTOB: 2
['umoTe3sr MPOUCX 0K ACHHS )KU3HU Ha 3eMIIe.
CoBpeMeHHbIE TUIIOTE3bl TPOUCX0XKICHUS JKU3HU 2
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I13 Ne 29 «¥YcroitunBoe pa3zButie 6nochepb» 1 ;
Tema 8.2. Bnusanue uenosexa | Inobanvuvie anmponocennvle usmenenus 8 buocgepe. llpobaema ycmoiiuusozo 2\2
Ha duocgepy paszsumus ouocghepuvl. Coxpanenue MHO2000pasus 6U008 KAk OCHO8A YCMOUYUBO20 PA3GUMUSL
ouocgepwi
BHeaynuTopHasi camocTosiTeIbHAsI padoTa CTY/IEHTOB: 2 -
[TonroroBka npesenrarmii «Yenosek u Ouochepar, «YcrounBoe pazButie Ouocheps»
['moGanpHBIC aHTPOTIOTeHHBIC M3MEHEHHS B Onocdepe. [Ipodiiema ycTOMUNBOTO pa3BUTHS 2 2
ouochep
I13 Ne 30 «Coxpanenrie MHOrooOpa3usi BUAOB KaK OCHOBA yCTOMYHMBOTO Pa3BUTHUS 2
buocdeps» -
HToro ods13aTesibHAA ayIMTOPHAS HArPy3Ka 147
B TOM YHCJIe;
TeopeTHYecKoe o0yueHue 90
NMpaKTHYECKUe 3aHITHS 57
caMoCTOsITeIbHAsA padoTa 00y4aromerocs 69
HHAUBHAYaJbHAsA padora 39
Bcero 216




3. YCJI0OBUA PEAJIM3ALIUUA ITPOI'PAMMBI JUCIHTUTTJIMHBI

3.1 Tpeb6oBaHusi K MUHUMAJIBHOMY MATePUAJIbLHO-TEXHUYECKOMY 00eceYyeHu1o
Jucrunmaa_buosorus TpeOyeT Hamnuus yaeOHOTo KabnHeTa 1abopaTopusi XUMHUH U
OHOJIOTUH.

O6opynoBaHue ydqeOHOro KaOwHeTa:  J0CKa, MHKPOCKOMBI, TaOJIHIIbI,
pa3IaToOYHbIN MaTepuall.

TexHuyeckue cpeicTBa 00y4eHUs: KOMITbIOTEP, TPOECKTOP, IKPaH.

O6opynoBanue nabopaTopud U PpaboOYMX MECT JIabOpaTOPHUM: COTJIACHO
NacrnopTy pabounux MECT AUCIMILIAHBI.

Nudopmanmonnsie cpesictBa o0yuenus: pazgatounsiii Marepuan, UTK mo Temawm,
repOapHblii MaTepua, MUKPOIpENnapaThl.

3.2 UudopmannonHoe odecnieueHue 00ydeHust

IlepedyeHb pexoMeHIyeMbIX Y4eOHBIX U3IaHUII ,
NuTepHeT — pecypcoB, 10NMOJTHUTEIbHOM
JUTEPATYyPhI

1. KoncrantunoB B.M. buonorus nis npodeccuii u crieruaibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Npoduiieii- 6-e¢ nznanue crep- M.:
n3aaT.IeHTp «Akagemusi», 2017r

2. bense JI.K. O6mas 6uonorus. 10 — 11 xnacchl: yaeOHHUK 115
o011e00pa3oBar. opranu3aiuii: 0a3oBelil ypoBeHb. — M.: [IpocBenienue,
2015.

3. buosorus: yaeOHHK 7151 CTYJIEHTOB YUpexI.crie.mpod.o0pa3os. pek.PI'Y
«®H1PO»/B.M.Konctantunos, A.I'.Pezanos, E.O.®aneea; noja penax.
B.M.KoHcTanTtnHOBa.-8 —€ uznanue, crep.-MockBa: U3nat. Llentp
«AxkageMus»

4. benses JI.K., Ipimimui .M., Ky3uenoa JI.H. u ap. buonorus (6a3oBbiii
ypoBeHns). 10 knacc. — M., 2014.

5. Honnea A.1O. buonorusi. Becb MIkoiabHBIN Kype B CXeMaXxX U TaOJIHIaX. —
M., 2014.

6. Jlykatkun A.C., Pyuun A.b., CunaeBa T.b. u ap. buonorusi ¢ ocHoBamu
HKOJIOTUU: YUeOHUK JJIS CTY/. YUPEKICHUN BBICII. 00pa3oBaHusi. — M.,
2014.

Huxkutnnckas T.B. buonorus: kapmaHHbIi cripaBouyHUK. — M., 2015.

8. Cwusornazos B.U., Aradonona U1.b., 3axaposa E.T. buosnorus. O6mas
ouonorus: 6a30BbIi ypoBeHb, 10—11 kmacc. — M., 2014.

9. Cyxopyxkona JI.H., Kyumenko B.C., iBanoBa T.B. buonorus (6a3oBblit
ypoBenb). 10—11 knacc. — M., 2014.

~

JonmonHuTeabHass JuTeparypa:
1. Mamonros C.I'., 3axapoB B.b., Koznosa T.A. buonorusi: y4eOHuK 17151
CTYI. YYpEXKIeHHUH BhICII. 0Opa3oBanus (OakanmaBpuat). — M., 2014.
2. UHTepHeT-pecypcehbl:
«buonorusy - http://bio.1september.ru/.
«Hayka u xu3Hb» - http://nauka.relis.ru.
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http://bio.1september.ru/
http://nauka.relis.ru/

DJIeKTpOHHAsl BepcHs razeThl «buosorus» u calT s yuurtens «S uay Ha ypok
OMOJIOTHI.

http://www.ecosystema.ru/

becnnaTtable 00y4aroriye mporpaMMbl 0 OHOJIOTHH
http://www.websib.ru/noos/biologi/

http://referat.sumy.ua/ecology/ecology.html

Pedepatsi o axonoruu [pencrasiensl pedeparsl Mo SKOJIOTHH B hopmMarte zip.
http://www.debryansk.ru/~lpsch/uchitel/bilet/index.htm
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http://www.ecosystema.ru/
http://www.websib.ru/noos/biologi/
http://referat.sumy.ua/ecology/ecology.html
http://www.debryansk.ru/~lpsch/uchitel/bilet/index.htm

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA

OcHOBHbBIE TOKA3aTeEJIH OLICHKHU pe3yjabTaTa

JInyHOCTHBIE

v
v
v

v

Pe3yabTaToM  (DOPMHPOBAHUS JIUYHOCHIHBIX YUEOHBIX YHUGEPCANbHBIX
Oeiicmeuil cjiexyeT CYUTATh:

TIOJIOKUTEIIEHOE OTHOIICHUE K yPOKaM OHOJIOTHUHNH;

YMCHHE TIPU3HABATh COOCTBCHHBIC OIIUOKY;

(hopMupOBaHUE IIEHHOCTHBIX OpPUEHTAINN (CaMOpPeTyIISIIH,
CTUMYJIMPOBAHUE, TOCTIXKEHUE U . );

(dhopMupoBaHue OHMOJIOTMYECKOM u €CTECTBCHHOHAYYHOMN
KOMITETeHTHOCTH.

MeTal’lpeL[MeTHbIe

v

v

AN N N N N NN

AN

ANIAN

v
v

v

Pe3ysibTaToM (OPMUPOBAHUS HO3HAGAMENLHBIX YHEOHBIX YHUBEPCATIBHBIX
Oeticmeuil OyAyT SABJASITHCS YMEHUSI:

YYUTBCSI OCHOBAaM  CMBICJIOBOTO  YTCHHS  XYJO)KECTBEHHBIX U
MI03HABATENIFHBIX TEKCTOB,;

YMETb BBIICTSATH CYIIECTBEHHYIO HHPOPMAIIHIO U3 TEKCTOB Pa3HbIX
BUJIOB;

YMETh OCYIIECTBIIATH aHAN3 00BEKTOB C BBICTICHHEM CYIIECTBEHHBIX U
HECYIIECTBEHHBIX IPU3HAKOB;

YMETh OCYIIECTBIISTH CHHTE3 KaK COCTaBJICHHE 1IEJI0T0 U3 YacTel;

YMETh OCYIIECTBIISTH CPABHEHHE U KJIACCU(DHUKAIIHIO 10 33 JTaHHBIM
KPHUTEPUSIM;

YMETh YCTaHABIMBATh IPUYMHHO-CIICICTBCHHBIE CBSI3H;

YMETh CTPOUTH PACCYKIEHHS B popMe CBS3U MPOCTHIX CYXKACHUH 00
00BEKTE, €ro CTPOCHHUHU, CBOWCTBAX U CBS3AX;

YMETh YCTaHABJIMBATh aHAIOTUH;

BIIQ/IETh OOIINM IIPUEMOM PEIICHIsI YIeOHBIX 33124,

OCYIIECTBIISTH PAaCUIMPEHHBIH ITOMCK HHPOPMAIINH C UCTIOIH30BAHUEM
pecypcoB OMOTHOTEKH;

€03/1aBaTh ¥ Pe00Pa3OBBIBATh MOJICITH U CXEMBI [T PELICHUS 3a]1ay;
MPOU3BOJIBHO U OCO3HAHHO BJIaJIETh OOIINM IIPHEMOM pelICHUs 3a/1a4;
OCYIIECTBIISTH IIOMCK HEOOXOMMON HH(POPMAIINH IS BBITIOJTHEHHUS
yueOHBIX 3aJIaHHIA;

WCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUECKHIE CPENICTBA, B TOM YUCIIE MOJIEITH
W CXEMBI JIJIsI pellieHus1 y4eOHbIX 3a/1a4;

OpPHEHTUPOBATHCS HA pa3zHo0Opa3ue CriocoO0B pelIeHNs 3a/1a4;

YMETh OCYIIECTBIISTh BEIOOp Hauboee 3¢ PEKTUBHBIX
00pa30BaTeNbHBIX 33/1a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA.

OcHOBHBIM KpuTepreM cGOPMUPOBAHHOCTH KOMMYHUKAMUGHBIX YUEOHBIX
yHUGEpCcanbHBIX Oelicmeuil MOKHO CHUTATH KOMMYHMKATHBHBIE CIIOCOOHOCTH
00y4Jaronierocsi, BKJIK4YaIue B ceds:

’KeJIaHUE BCTYIAaTh B KOHTAKT C OKPYKAIOIINMU;
3HAHKE HOPM M MIPaBUII, KOTOPBIM HEOOXOANMO CIIEI0BATh IIPU
OOIIEHUH C OKPY>KAIOLIHMU;

YMEHHE OPraHnu30BaTh OOIIECHHE, BKIIOYAIOIIEE YMEHHUE CITyIIATh
cobecelHNKa, YMEHUE SMOLMOHAIILHO CONEPEXKUBATH, YMEHUE PELIaTh
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KOH(IMKTHBIE CUTYalluH, yMeHHE paboTaTh B rPyIIIE.

v COTpyOHHYATh C TOBAapUIIAMH IIPH BBINOJHCHWH 3aJaHHil B Mape:
yCTaHaBIUBAaTh M COONIOAATh OYEPETHOCTh MACUCTBHH, CpaBHUBATH
MOJTyYCHHBIC  PE3yJbTaThl, BHICIYIINBATH IApTHEPA, KOPPEKTHO
CO00IIaTh TOBAPHIILY 00 OMHIOKAX;

v/ 3a/1aBaTh BOIPOCHI C LEIBIO MOIYYEHHUs HY)KHOM HH(OpMAIHy;

v/ OpraHu30BBIBATH B3aHMOIIPOBEPKY BBIMOJIHEHHON paboThI,

v/ BBICKa3bIBATh CBOE MHCHHE IPH 00CYKICHHUH 3a/IaHHS.

Kputepusimu  cpOpMUPOBAHHOCTH Yy Yy4alllerocsi pezyaayuu  CBoei
e TeJILHOCTH MOKeT CTaTh CIOCOOHOCTh:

v\ OTCIIEeKWBaTh II€Ib y4eOHOW JEATETbHOCTH W BHEYYEOHOM
(TIpoeKTHas MeATeILHOCTD);

v IUIaHUPOBaTh, KOHTPOJMPOBATH M BBINOJNHSTH JCHCTBHE IO

3aaHHOMY 00pas3Ily, MPaBUITY, C HCIOIB30BAHUEM HOPM

BBIOMPATH CPECTBA ISl OPraHNU3aIMU CBOCTO MOBEICHNS;

a/IeKBaTHO BOCTIPHHUMATh YKa3aHHs HA OIIMOKU U HCTIPABIIAThH

HalJeHHbIE OINOKH.

4 OLICHUBATh CO6CTB€HHLI€ yCexu B BBIUHMCIIMTEIbHOM JACATCIBHOCTH,

v/ IUIaHUPOBATH IIATH 110 YCTPAHEHHIO IPOOEIIOB.

AN

B pe3yibTare M3y4eHHs] TeM Kypca o0y4darommecs J0JKHbI MCIOJb30BATh
NpuodOpeTeHHble 3HAHUS M YMEHHMSl B MPAKTHUYECKOH JAeATEJbHOCTH H
MOBCEIHEBHOM KU3HU

IIpeamerHbIe

B pe3y/abTarte u3yueHusi TeMbl 00y4ar0IHecs T0JIKHbI 3HAThb, YMETh,
BJIa1eTh:

Beenenune

v OueHUBaTh BKJIA]] BHLIAIOIMXCS YUCHBIX B Pa3BUTHE OUOJIOTHYECKOM
HayKH.

v Omnpenensith posib OHONOTHE B (HOPMHUPOBAHUH HAYYHOTO

MHPOBO33pEHUS

Bb11enaTs OCHOBHBIE CBOWCTBA YKHMBOM MPUPOJBI U OMOJIOTHIECKUX

CUCTEM

Hmets npencTaBieHre 00 ypoOBHEBOH OpraHU3allK )KUBOH IPUPOIBI

IIpeacTaBisiTh OCHOBHBIE METOJIBI U 3TAIlbl HAYYHOI'O UCCIIEI0BAaHUS

AN

Kierka

Brnagets mocrynaTamMu KJI€TOYHOUN TEOPHUU.

3HaTh JOKA3aTEeIbCTBA POJCTBA KUBBIX OPIraHU3MOB C UCIIOJIb30BAHUEM
MOJIOKEHUHN KIIETOUYHOH TEOpUH.

XapakTepu30BaTh KJIIETKY KaK CTPYKTYPHYIO U ()YHKIIMOHAIbHYIO
eIIMHUILY )KHUBOTO.

[Tonb30BaTHCS HUTOJIOTUYECKON TEPMUHOIOTUEH.

ANAN NN

AN

PasMHokeHHeE.
OHTOrenes

AN

BoIaensaTs cylecTBEHHbIE IPU3HAKH IIPOLIECCOB PA3MHOKEHHUS U
OILIOAOTBOPEHMUS;
CpaBHHBaTh IOJOBOE U OECIONOe pa3MHOKEHHE.

<

I'eHeTukKa

v OmnpenensTh rIaBHbIE 33/1a91 COBPEMEHHON T€HETHKH.

v OGbscusTh BKiag ['. MeHIens u Ipyrux yU4eHbIX B Pa3BUTHE
OHMOJIOTHYECKOI HAYKH;

v BBISBJIATH M3MEHUMBOCTH OPraHU3MOB, IIPUCTIOCOOIIEHHS K CPEJIE
oOuTaHwms.

v' OOBACHSTH  BIMSIHHS ~ MyTareHOB HA  OPraHW3M  YeJOBEKa,

BO3HUMKHOBCHHEC HACJICACTBCHHBIX 33.60.]'[6BaHPII>i, MYTaLII/If/i.
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OCHOBBI v XapakTepu30BaTh CO/ICPIKAHKE IBONIOIMOHHOI Teopun Y. JlapBuHa;

HBOJTIOHOHHOIO v OGBACHSTH IPUIUHBI IBOJIOLNH, H3MEHAEMOCTH BHIOB.

Y4eHUd

AHTpONOreHe3 v OmHUCHIBATH CHCTEMATHIECKOE TIOJIOKEHHE YeJIOBEKA B COBPEMEHHOM
MHUDE.

Cenexkuus u v OmnpeensTh TIaBHBIE 33/1a4K U HANIPABJICHUSI COBPEMEHHOM CEJICKIH;

GHOTEXHOJIOI ST v' BbIemsTh CyIIeCTBeHHbIE IPU3HAKH MPOIIecca HCKYCCTBEHHOTO 0TOOpA,

JKoyorus v' OmpeensiTh TIaBHBIE 33/1a4l COBPEMEHHOM SKOJIOTHHL

buocdepa v' XapakrepuszoBath cojepikanue yuenus B. 1. Bepuaackoro, ero Bkiaj B
pa3BUTHE OMOIOTUYECKON HAYKH.

]_IJ'ISI TEKYIECIro KOHTPOJIHA YCIICBAEMOCTH II0 JHUCHUIIIIMHE buonorus
[MPUMCHAIOTCA  CICAYIOINMC MCTOAbI KOHTPOJIA: HHCLMGHHBIﬁ, YCTHLIﬁ,
IMPpaKTUYICCKas pa60Ta, KOMILICKCHBIN KOHTPO!JIb.

IIpome:kyTouHasi aTTecTanMs NPOBOAUTCS B JOpME KOMILJIEKCHOTO YCTHOTO
sK3aMeHa. builer BKIIOYAeT JBa TEOPETHUYECKHX BOIMPOCAa UM KOMILIEKCHYIO
MPaKTUKOOPUEHTUPOBAHHYIO 3a]1auy.
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